





IN THIS ISSUE: Cold Welding Aluminum ... page 33 


A McGRAW-HILL PUBLICATION 








Belden 


Tough - Extra Flexthle 
WELDING CABLE 





Provides Extreme Resistance fo 


ABRASION - IMPACT - TWISTING - FLEXING 





zs | 














EAST ENGIN 
LIBRARY 


YOUR 1949 INDEX 


Volume 34, THE WELDING ENGINEER 


January to December, 1949, inclusive 





























AUTHORS Aluminum Brazing, Oct 70 
Aluminum Bronze Welded Bearing Shoes 
July, 28 : 
Max, Jar { Aluminum Castings Inert-Are Weld Sept., 
John A Oct ( 26. 
1) Harry J Aug 8 Aluminum Cold Welded, Jan 
ige A SS Nx 40 7 Aluminum Products Inert-Arc We i, Apr., 
berg. R luly, 4 Nov 24 36 
we Ww. k la { Aluminum Spools Welded. Aue 54 
wster, Fred ine ) Aluminum Tanks Argon-Welded, Jan.. 70 
t, Fred M Ma Apr 10; Sept., 20; Aluminum Tank Maintenance. May. 54 
x 1 D { Aluminum Watering Can, Oct 0 
H. |} M Apex Prefabricates Structural Steel, Sept 
s Clyde B., Jar 0; Feb., 52; Mar., 60; 20 
May. 4 June, 17 Tune 30; July, 17; Oct., Are Cutting Cast Iron Aug { 
Oct., 46; Ne 34; Dec., 17 Are-Time Recorder, Jar 
Howard ( July, 28 Arc-Welded Aircraft, Aug 
gler, Sterl Fel $4 Are-Welded Desert Pipe Line, Apr., 33 
s. E. I Ss { Arc-Welded Jack Steps up Production, Apt 
Jame H Prof.), July 
Gart KE. I Aug.. 17 Arc-Welded Railroad Cars, June y 
Frederick 8S April, 4¢ Are-Welded Storage Tanks, Jat 64 
. j 4 N 54 Are Welding Aluminum Bronze Tuly, 8 
I P July 4 Are Welding Cable Data, Oct., 37 
Mark, Nov } Are Welding Cast Iron, Fe 4/ 
Bet! Ay ¢ Are Welding Cast Iron Flywhee Aug.. 34. 
Bob Jar +f Are Welding Dies, Oct 60 
inn, Har t, June, 36. Are Welding Electrodes Compared, Mid 
nzer, Pl Fe 62; Mar. 51: April, 58 June, 12 
May, Sent 2g Are Welding Electrode Holders, Oct.. 24 
tz, Robert Feb.. 4° Are Welding for Maintenance Jar 63 
fenzlik, Wr r Aug °8: Sept 2. Oct Are Welding in Safety, Mar., " 
Nov i: De 4 Dec., 33 Are Welding Pipe Lines O71 °1 
tgren, Lawrence A., Jan., 40 Are Welding Railroad lx tive Feb.. 4 
ackson, H Sept j Are Welding Productior es, Mid-June 
TP amann T 1 | 6 
4: May ): Ma Are Welding Training Apr 58 
ne, 41 j ( oO Argon-Welded Ajuminur ranks, Jar 70 
Nov +) Atomic-Hydrogen Welded 17 1 Steel, O 
es, D. S.. Sey g 60 
Lee H N Australian Rail-Welding Process Aug., 21 
< ke, Walte ar 0 Automatic Flame Cutting. Mar 51. 
7 r, L. E.. D 8 Automatic Hard-Facing. Sept 44 
< Harry P 4 1, 44 Automatic-Welded Beams, Nov 4 
vet A. ¢ } ‘ Automatic-Welded Pull Gears, Ap: Tf 
ess, J. M Tune Automatic Welding, Crane Wheels, Mat Tf 
ld, Herbs A} >: Aug 1; Sept., Automatic Welding. Fixtures, Aug 8 
4 Automatic Welding Locomotive Wheels 
Lukemeler, William, April, 36. Apr., 38 
Mersot, George June, 20 Automatic Welding. Pips Apr $ 
Morris, Ernest J July. 4¢ Automatic Welding, Pipe Huge. Sept 4 
M son, Walt Oct Automatic Welding, Sheet Metal. May 
O’Daniell, N. D Sept 2° Automobile Body Welded, Jar 56 
yr KK. P.. Be 49 Automobile Fenders Repaired, Juns 4 
r, Ted., Mar., 5 Automobile Window Tanks Welded, Aug 
ker, Richard E., Jan., 40 Axle From Welded F ngs, Apr 
Pea M. H Fet 70 
I Frank J Tar f 
Ralstor Marga May 26; Sept 28 B 








tudolph, Walter. Jan., 44 


Schaphorst, W F Jan.. 65; Jan., 72; Mar., aes Waves for Inet ay Welding I 








f ) ) ¢ ) 24; II, Aug.. 20 
St. Ey a . - ly - te Beams, Submerged-Melt Welded, N 54 
Seabloom, Eric, Oct.. 5 Bearing Shoes, Aluminum-Bronze, Weld 
harp ee ; July, 28 
Ss acl - ved Cc. 'M Body 17 Blast Furnace Maintenance, Jar 63 
sy I Robert F., Aus “or Better Motor Mounts Costs less, Mar 46 
Smith, Wilbur C.. May. 21. _ Big Jobs in Plant Maintenance, Jan. ¢ 
Stadum, C. B.. May, 34. _ Big Welders in Czechoslovakia, Apr, 62 
Stanley. Williar A. Dex 4 Boiler Locomotive. Welded, N« 54 
Stedman, Gerald Eldridge Mar ae Sept Boiler Leaks Repaired Jan i2 
17 , . bas + ak ee ee Boiler Maintenance, Jar 4 
Sterrett April. 3! Book Reviews: Welding Design Hanibo 
May, 5 t—_ <= Apr., 93; Steel Plates and Their Fabrica 
Swisher an tion, Apr.. 93; Oxyacetylene Welding and 
Tra TI Cutting. May 81 Ir ne Wholes 
\Tuthill Drug Salesmen'’s Effect ess Truly r) 
\ ney Farm Machinery and Eauinr nt. July. 74 
Wakefiek Design of Industrial Ex s Systems 
Wasserm 4 Tuly. 76: Hoover Cor as t t. July 
Ww h 76: Weldir Metall \ I Té Inder 
Wilson tation Hardness Testing. Aug.. 76: How t 
Wvrer. R. F uly { 12 rn) Keep Invention Rec« s. Aug Tf Patent 
Young. Henry \ Law Aug., 7 Desigr Welding 
Mechanical Engineering Oct 1¢ Elk 
mentary and Applied We gz Oct 101 


Welding Fundamentals, Oct 101 Pipe 
FEATURE ARTICLES Fitting, Nov., 73; Hard-Facing, Nov 74 
Tool Engineering. Nov 
Build Tanks with Plate Buggies, Jar 64 
A Brazing Aluminur Oct ai 
Brazing Big Wheel, Fel 


Acetylene Pro: Brazing Glass-Makinge R Apr.. 7 





o Mid-June, 9 
















Air Stored in ike x Framework, Mar., 40. Brazing and Hardening. Indu N ? 
AWS Convention Report. Dec., 17. Brazing Herringbone Gear Aug 55 

AWS Meets in Cleveland. Oct.. 43. Brazing on the Farr M 

AWS Welding Symbols, Mid-June. 15. Bridge Elame-Straightene Tune 

AWS West Coast Meeting. June. 41 Bridge Suprorts Welded. Apr 

4SM Metal Show De 23 British Radiographic La Fe 46 

AWMA Prepares Big Program, Mar.. 69. British Welded Railway ars, June 

AIEE Welding Conference, Jan.. 50 Broken Tools Silver-Brazed. Mays 4 
African Rails Flash Welded, June, 23. Bronze Welded Locom e Parta, July 28 
Aircraft Spot Welded. April, 46 Bronze Electrode Selection ¢ t. June, 49 
Aireraft. Welded, Aug., 25. Bronze Preheat Chart, June 19 
All-Welded Locomotive Boiler. Nov.. 54, Broom Machine Welded, Fe} 7 

Alloy, Magnesium, Char*cteristics. Apr.. 65 Brushes. Oct., 40. 

Alloy, Magnesiur Specifications. Feb., 65 Brush of Flames, May. 55 

Alloy Steel Comparison Chart. Nov., 49. Boilding Constructed wit! : 

Aluminum Brazed Soot Indicator, Aug. 56. Tan., 49 


THE WELDING ENGINEER—December, 1949 


Building Fran 








I Ma ‘ 
Building F: efa ‘ M 
Building, Hot: Welde Nov 4 
Buildings Prefabricat St t e 

( 
Cable Connectors and G 1 Clamy det 
6 

Cable Lenegt Chart, July. 49 
Cable Size Selection Chart, Oo 
Canadian Welding Training Apr » 
Cans Spot Welded, June ( 
Carbon-Are Electrode Hold: o ‘ 


Carbon Arc Welds Cast-Iron Press, 3 





Carriage for Lumt Ma ned, May 

Carts for Meter Coins, June ‘ 

Cascade Tunne! Rails Pressur \ 
Nov., 26 

Castings Ass: bled by We ne Se 


Cast Cylinder Replaced y We 
‘ 


ast [ror Are Cutting, Fet 
ast Tror Are Welded, Fet 
ast-Iron Fiy wheel, Aug ‘ 
Cast-Iron Punch Press A We i 
Cast-Iron Press, Carbon-A Sept 
Chart: Bronze Preheat, Jun: 49 
Chart: Bronze Electrode S 
Chart: Cable Lengt Det 

49 
Chart: Metal H iness Ra \ 
Chipping Hammers. © ‘ 
Clamps, Expansion, July. 4 
Clamping Devices, O " 
Cold Welding, Alun 
Comparable 9 WS Elect es, M 
Comparison Chart AISI-SA} \ ~ 
Nov., 49 





Control Circuits, H to | \ 
Conventi« 
Copper C 








‘ountry Club Hotel All Welds N 
racked Die Ring Salvaged, Ma 

rane, Submerge Melt Welding, Ma ‘ 
rane Wheel M tenar M 
rechoslovakia, Flas Welder \y 

uston floored Steel, N 10 

utting 1 Welding Fur oO 

utting Cast Iror Metal-A } 
Cylinder Loading Dov) Ma 

Cylinder ‘| ks, ©) ’ 








P) . ) YY 





D-e Rectifie Welide N 

Die Ar We t Aus 4 

Dies Can Be P . Ww 

Die Ring s R M 

Diesel Engine \ es H M 
Dises for Gr 1 
Directory We ng } ‘I 


Distributor (Ope. t s, } 
Distributer «> Vis M 
ne a5 
Distributer «> 
De 3 
Do Your Sales ns 
Drums for \ F 


Earth Moving ! t W 
Editorials: Whe H st Rae 


S« t? 





Is It Wrong t B Rig?. N 

Welding Probl ve 
Faditorials—MoG: Hi \ 

Chances If I 4 N 

68A MeGraw-H < 

Mar 68A Now Is 

S« alis? n Was ‘ 





865 M Pipe Line, N 
Electric | motives f 
Electric W: nz Confe 
Electrode mpar r 
Electrode Hi 
Electrode FP ict } 

Electrode =: ‘ 

Electrode N MI J 

Blectrodes neste M ‘ 

Engineering Data sheets N } t 


ne q < ? née ‘ 


’ 


Var a Met s Aue 14 . « Snot 
Stainless Stee 4 N 





ng Stainless Steel,” Oct.. 
urd AISI-SAE Allo; 

Chart.” Nov.. 49; Ne 

e Rod,”" Dee .'49 








aI 








Kagine-Driven 
Fajuipment | 
Eavapanston 


leaning 
leaning 
utting 


utting 
utting 
utting 
utting 
utting, 
utting 
Deseaming 
Hardened 
Hardening 
Straightened 








Flux Cutting 

Fiux-Cutting 

Fiywheel ke 

French [nstitu 

From the Pat 
Mar j 





OV a4 
Furnace-Brazed 
Furnace 


(sate Guar We 
Gantry Cra 

May, 54 
(sus Ranges |} 
s-Welded A 
s Welding ik 
s Welding ‘I 
ir Repairs I 
ar Submerge M 
erator, Sten 
ss-Making |: 
Glo-Coat Welded Ty 
Giogeles & Helmet ) 
nding Wheel ) 
(eround Clans 








aanmae 








Handling Tools 


1K 
Hanger Wren 





= tke E 
Hardening and Brazir Ind } 
Hei 











“pot 
ks, Welded ‘ : 
Hoosier Distributor, Feb 
! ver Dam Turt ¢ Ke 





Hot Air Furnace W led 
“Hot Welding Steam C 
May 
How Ship Fallures Aff 
How to Interrupt ¢ 
May 34 
Hungry Horse PD 
4 


Idle Welder 
Improved “Putt 
IOMA Meeting, Jar t 
Induction Bra R I 
TAA Stawes 1949 Me ‘ 
Inert-Are for Alumir | 





Inert-Are Radi I ‘ 
Inert-Are Electrode Holder 
Inert-Are Helps Mal Ca 
Inert-Are Spot Welding, J 
{nert-Are Welded Alu r 
Inert-Are Welded | 
Inert-Are Weldir 
Inert-Are Welding : 
Inert-Are Welding, Balar 
Tully, 24; IT, Aug 
Inert-Are Welding ! 
Ingots, Flame-Cut 
Inspecting Kesis 
Interference, Kad 
Interrupting Cor 


- 
> 


Jacketed Koll W 


Large Scale Repair of 
mu 

Lawn Mower Welde A 

Lens Shade Recomme: 

Lighters, Oct., 39 

Lighting Fixture Spot Weld 

! 








Locomotives for Bra 


82 


lth and the Weldor ept 
Heaters Remove Fume J 
Heavy Cutting, July i 
Helmets and Goggles, Oct 
High Carbon to Mila 
High reg enc t 

Fet ; 


omotive Roiler Welded, N 


Locomotive 


Locomotive 

Low Femperature \ Mar 
Lower I 
Lumber 
Lustron’s 














M 
Machine 
Machine ‘ t y 
Machine M 
Machinery 
Magnesium 
Magnesium- Alloy 
Maintenance 
Maintenance 
Maintenance “i 
Maintenance 
Maintenance M 
Maintenance 4 
Maintenance ¢ 
Maintenance 
Maintenance Ma 
Maintenance Fet 
Maintenance \ 
Maintenance f Var oat 
Maintenance \ Aug 
Maintenance \ r 4 
Maintenance Veld Ket 
Maintenance \ 
Maintenance 
Maintenance . 
Maintenance M 4 
Manufacturers \ I pmer M 
Marine | ‘ We 
Mechanized pc 4 
Mending H:« ‘ tir 4 
Metal-Are Cu é f ¢ t Feat ac 
Metal H ne Rang : Aug 49 
Metal ow, Oct I 
Metal Spr ng Costs 
Metallizing Maintenar e, 4 
Meter ( Cart W led 4 
Midsection for 17 ker We pt., 28 
Mine e Mainte r Apr.. 38 
N 
National Metal Conerse 
NWSA in Cincinnat M 
NWSA Meeting, July ( 
Needles and Pens, N« 
New Life for Lumber ( Knees, May 
, 
New hoe Not Needed Tt g 
Nitrogen Evaporat« We Tune; 54 
Non destructive Testir May, 17 
Novel I me-Cle . cal ‘5 
0 
On the Tot Jar O: Fe Mar., 7( 
Apr Jur ‘+; Aug., 54 
Outelde G 46 
Oxyacetylene 1 Pir Aug. 28 
Oxyacetylene 1 
Oxyacetylene Welding Maintenance 
Oxygen | tior Mid 
P 
Packaging by ] 1 20 
Packard Au 1 r 6 
Paper-Making 1 ) 
Paper M Save N ¢ 
Parts Prebent r Af 
Patents: Jar ’ Mar ) Apr 
vf Ma 84; Ju July 7 Aug 8 
Sept.. 7 Oct., 104: Ne 76: Dec.. 75. 
Pen Points Resistance Weld Nov 23 
Penstock, Submerged-Me We neg Sept 
4 
Penstock Welded, Nov { 
Phonograph Needle R nee Welds 
N« 
Pickling Hoo) Wel M 
Pipe Carrier Welded, Mas 
Pipe Fabr tior Apr 4 
Pipe Fittings from Plate Jur 54 
Pipe for World's Longest Apr., 7 
Pipe Lair ce Savers. Sent : 
Pipe Li River Crossing \ 2 
Pipe | es oss the Des Apr 3 
Pipe I é \r Welded, N 1 
Pipe Pressure-Welde Aug 8 
Pipe Prod tion Line, Jur 
Pipe | des Gate Guar Aug € 
Pipes Ss merged-Melt We i, Sept 4 
Pipe Support, Fet { 
Pipe Welding Next to W vy, 46 
Plant Shutdown Averte Aug r 
Plier Clamps, Oct 1 
PortalWle Gr ier for We Finishing. O 
4 
Portable Welding 44 
Plate Bugegie for s. Jan 64 
Polishing Wheels 
Potato Loader W 
Powers and » a 6 
Powder Cutting 1 
Powder Hard-Faced, . ‘ 
Precision Die Welding t.. 60 
Prefabricated Home, I yn’s, July. 17 





Prefabricated Skeletons 





Preheat e, 4 
Preheat r W ne i s¢ 
Press, t Ir Car Ar W eldex ~ 


Pressure-W elded R s 


Pressure- w e ided I € Aug 28 
Procedure Qu Fe \ ] et ¢ 
Production 1 

Production, A Ve 
Production 
Production g 
Production, \ 





Production 
Projection W 4 
Projection W r I Gas Rang . 


Pump 
Punch 


Qualifying Pr ré r Ve 
qhueer : E £ 
Quick V f r Pr 


Radio-Equipped I } n. Fe 


Radio Interferer Pr ¢ f Fet 
Rails |} NV J f 

Rails sure W ed, N¢ ( 
Rail W: ng in A tr A 

Rs ailro: vd r 


| 





Rebuilding Crane Whe« Mar 7K 

Rebuilding Mact Par Sept 42 

Rebuilding Whe: f Mine Loc« tives 
Apr § 

Recording Weld Ar ir 

Rectangular Tank Capacit Mar ¢ 

Rectifier D-C We ’ ‘ 

Reflectoscope r 

Regulators, © 

Repair of Welding Equipmer Dec ( 

Repairing Ford |! er Jur 4 

Repairmobile, Fe! 44 

Repair Riveting “ Aug 54 

Research of Ship lures, Aug 

Resletouce: Welded Mot. r Mount, M 46 

Resistance-Welded Stoves, Fet 4 

Resistance-Welded Tanks for it Aug 





Resistance-Welded Transformer C 
44 


Resistance-W elding Electrodes M ne 


Re sists ance-W —s Equipment St 


ec 

















Resist: ance Welding, Gas Ranges, Sept 
Resistance Weldir Needles and Pens. N 
Resistance Welding Productior Figures 

‘T 
Resis tanee- w elding School, Oct 51 
Resistance Weldir Technique Apr 4% 
Resistance Welding, Tube Mill, May, 4: 
RWMA trode Materials, Mid-June 
River Crossings for Pipe Lines Aus 
Riveting Die We ig 
Road Grader Welde 
Rock Crusher Ma 
Rod Template for 
Roof Trusse Weld 
Roots and |! Ver 
Rubber Molds FI! 
Rubber t M tenance Aug.. 

bel 

Safety, Ar Welding 54 
Safety Control Circuit 1 ruptior M 
Safety, He ind the Weldor, Ser 
Safety Helmets and Goggles, Oct 
Safety Truck Steyr Nov 55 
Safety: Welding and ttine |} 


4 Nov 4 
Sales, Welding Distributor, May, 
Salvage Chungking \V tory, Feb 
Salwage $15,000 Roll, April, 70 
Saw Mill Maintenance, May 
Semi-Automatic Welded Stainless-sS 


Scarfing in the Steel Mill, June, 2¢ 
School for Preventive Maintenance, ‘ 
School for Underwater Welding, May, 54 
School for Welding ‘rained, April, 58 
School, French Institute of Weldins J 
46 
Scrap Cutting 
Scrapping 10' 
Seam-Welded ° 
Seam ling 
Sell, Do Y 
Service Tri 
Set-up 
sewage Pit 
Shaft Maintenan I 2 
Shape-Cutting, Heavy Pieces, Jul 
Shape-Cuttipg, Textil a 
Shattered Flywheel Restored ts Ser 
Aug 34 
Sheet Metal Welding. May 
Ship Building Tanke Gets Midse 





r 
Ship Failures, Aug 
Ship Mainté lding t 
Ship Repair, Stern Frame Welded, May 
Ships: Weldment Replaces Cast Cylinder 

July 42 
Short Cuts and Kinks, July, 46. 
Silver-Brazed Broken Tools, May, 54 
k 


Skids for Heavy W<« Aug., 5 








THE WELDING ENGINEER—December. 1949 








el ed ld ed ed ad 


ee 


ne eet ae 3 

















al ‘ ‘ May 
ll Pipe Pressure Welded, Aug., 28 
t i Aug \ 
ark P ers. Oct ’ 
cifications, Magnesium Alloys, Feb., 65 
rit evel Positions ¢ riage, Mar., 72 
is, A nur Welded, Aug., 54 
Welded Aircraf \ug., 25 
t-Welded Hor s, Lustron’s, July, 17 
t-Welded Light Fixture Sept., 44 
Welded § Feb., 42 
Welded Washer Parts, Mar., 46 
rs less St oul. Sept., 49 
nz niques, April, 46 
Ine Gas, Jan 56 
is Ve n¢ Hard-Facing, Jar 40 
1irt Gur W g Huge Pipes, Sept 24 
hk M l 
nless Stee ( tting April, 7 
nless ‘ Welded, Sept., 49 
nless W Jar 70 
. idardized I ment for Resistance 
el ngs Ar Welded, Nov 54 
steel ¢ f Welded Construction, July 
steel M 
steel \ ( ting, Jul 4 
Steel M M ! Ja ¢ 
. 1 XN r 
step k Weld N 
stern err We d, May, 26 
stoves | r t tesistance Welding 
stove W ' Jar 14 
ctructural, Piy ‘ Building, March, 4¢ 
Structural er T ted, Sept., 20 
Structural ‘ f B e Supports April, 
structural Ss f r te B ding 
Structural, \W nsit Shed, May, 28 
Structural, W<« Hotel, Nov., 24 
Structural Weldir r S« Jan., 3¢ 
Structures, Failure Welded Ship, ‘Aug., 17 
Stud We Plant, Jan., 49 
stud Welding i Construction, Jan., 
stud-Welded gz. M 7 
submerged-Melt \\ 1 Crane Wheels, Mar 
Submerged-Melt \ i jears, April, 7é 
Submerged-Melt \Weld Transformer Cases, 
submerged-Melt nz Carriage Leveler, 
Submerged-Melt \ ling Fixtures, Aug., 38 
Submerged-Melt \ ling G ‘rane, May, 
Submerged- Melt ng Hot Air Furnace, 
Submerged-Melt \V ng Huge Pipes, Sept., 
Submerged-Melt W<« £ f Pipe, April, 40. 
Submerged-Melt \ nz Pipe, June, 38. 


Submerged-Melt 





Submerged- Melt \ ng Stainless Steel 

ff 
Sunken Pits for nder Loading, May, 20. 
Symbols, We ng Mid-June 5 

T 

Tailor-Made Bea Nov 4 
Tanker Gets Ne \i ect Sept., 28 
Tanks Arc Weld t 64 
Tank Mainte: nert-Ar« May, 54 
ranks Pu Wir ws, Aug., 36 
ranks, Re r Cay ties, Mar., 65 
Techniques f W ling, April, 46 
Templates Cutting, March, 51 
Testing: Q ‘ edures and Weldors, 
Test rast Veld Inspection, May, 17 
Textile Equity ent Kept 1 Service, Dec., 33 
Textile Machinery Welded, Nov., 40. 
That | blem of Rad Interference, Feb., 
rhermit-Welded Australian Rails, Aug., 21 
fhermit Welding Stern Frame, May, 26. 
Tips ( I a8 
Toggle ¢ 
rools f Wwe 
Tools, S er Brazed, May. 54 
rool Ss Arc Welded, Oct 60 
Tool Steel Sal ged by Welding, Mar., 70 
rorch ehter t., 39 


Torch Tip Maintenar : Sept., 38 
Transformer Ca Seam We ek ied, Jan., 44 
rransformer Submerged- 





Tungsten: To Save or Not to Save, Marct 
fractor Cabs Welded, May, 32 
Tractor R¢ ge Hard-Faced, Sept., 44. 
Trade N: pag ng, Mid-June, 88 
Trailer Axle ‘trom 
frailers Welded Ma ar : 
Training, French str Bey of Welding, Jan 
46 





Training Weldors in Canada, April, 58. 
Transit Shed Frame All Welded, May, 28 
Trucks, Cylinder, Oct., 329 

irusses Arc Welded Ma 28. 

a no for Electronics Park Buildings, Jan 


Tunnel Rails Pressure Welded, Nov., 2 
Tube Mill, May, 42 

Turbine Mai ntenance, Hoover Dam, Mar., 3 
12-Ft Roll for Paper Making, Aug., 20 
200-Ft Spans Field Welded, May, 28. 


U 





Ultrasonic Weld 


nspection, May, 
Underwater Wel 


17. 
ng Class, May, 54 


Sheet Metal, May, 


elt Welded, Jan., 


| _ | Fi ttings, Apr., 70 


‘ 


Vacuum Tank Seam Welded, Aug 8 
Vans Welded on Assembly Line, March. 36 
Ventilation, Weiding Shop, Jan., 70 

Visible Merchandising, May 


w 


Warehouse Cutting Service, Sept., 44 

Washing Machine Parts Welded, March, 4¢ 

Weld-Cleaning Tools, Oct., 4 

Welded Airplane, Aug., : 

Welded Gate Guard, Aug ‘ 

Welded Nitrogen Evaporator, June 4 

Welded Penstocks, Nov 54 

Welded Pickling Hooks, Ma 

Welded Steam Generator, Nov 9 

Welded Steel Forms Build Bridge Supports 
April 62. 

Welder Capacity Doubled 

Welder, Rectifier, D-C, Nx 


Welding and Cutting Fumes re) 46; II 
Nov., 34. 

Welding Cables, Oct ' 

Welding Cable Coi) Chart, July, 49 

Welding Equipment Manufacturers Classi- 


fled, Mid-June, 1 
Welding Fittings Make an Ax \ 


Welding in 1-Ft Om ngs, Ma 54 
Welding Lens Sha Re mendations, Oct., 
35. 


Welding Next to Wall, Ju 4¢ 

Welding on the Farm, May 

Welding Symbols, Mid-June, 15 

Welding Tip Comparison Dat Mid-June. 13 
— elding- through” Joins Sheet Met Ma 


Welding Trade Name Mid-June, 88 


Welding Underwater, May. 54 

Weld Inspection, Ultrasor May, 1 
Weldment Replaces Cast Cylinder, July. 42 
Weldments on Conveyor Line, June, 64 
Weldors Meet in the West, June, 41 
Weldors, Qualification Procedure, Oct é 
Welds a Curved Seam YT 4¢ 

Welds on Curved 8S: arfa Ar 71 
Western Metal Congress, Jur 41 

What Welding Means t America—I, Fet 


38; II, March, 48; III, Apr ive ae 
36; V, June, 33 


Wheels ‘for Grinding, Oct., 4 
World's Largest Pipe wel lder, May, 42 
Worn Diesel Valves Re é Mar., 7¢ 


Wrench Hanger, Mar., 
Why Protection, Oct., 35 


x 


X-Ray Inspection of Welds, Feb., 46 





PATENTS 


(Continued from page 79) 





Resistance Welding Apparatus 


2,481,317. Basti Heatucote Lepini 
WitutaMs, Coventry, England. Filed Aug. 
21, 1947. In Great Britain, Sept. 16, 1946 
Granted Sept. 6, 1949. 


7 : = 
— si en a } 
et g W 4 Mee | 


nea 
VIVVT ST Hp" 


Resistance welding apparatus includes 
a fixed head to support a first electrode 
and a movable table to support a second 
electrode. Movable clamping means on 
the fixed head secure the first electrods 
and the same method is used on the mov 
able head. A delay device includes cor 
trols for moving the movable table an 
the clamping means. When the fixed head 
and movable table move toward each other 
a delayed cycle of operation is initiated 
including the releasing of clamps an 
movement of table away from the fixed 
head. Hand operated means control the 
closing of the clamps 
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[BNGINEBE 


Who Holds the Bag? 


(NOTHER NEW YEAR, and instead of the customary 
resolutions let’s take a minute to think. We in the 
United States are not fully aware of our blessings. 
There is no other nation in the world which offers 
so many Opportunities, 

In America, the son of a lowly immigrant can 
become president of one of our biggest banks, or a 
haberdashery clerk can become President of the 
United States. A person with sufficient ambition and 
desire can climb as far up the ladder of success as 
his abilities permit and perhaps a rung or two 
beyond. 

One of the reasons why we are a great nation is 
that we have been the outstandingly successful 
nation in amplifying a comparatively trifling ex- 
penditure of human energy with a very large 
amount of energy from coal, oil or waterpower. 

Certain propagandists will try to make you be- 
lieve that mechanized industry has been detrimental 
to the people as a whole. Some of them are harm- 
less professors of economics and social sciences 
whose minds are attuned to the time of Queen Eliza- 
beth, long bef@re the beginning of what they are 
fond of calling “the industrial revolution.” More 
sinister are the propagandists who seek to change 
our basic American way of life by undermining our 
confidence in ourselves and in our institutions. They 
are opportunists, demagogues and just plain liars. 

It’s the little man who is king in America, and 
we can prove it. 

Records of the Treasury Department and_ the 
Department of Commerce are of facts not fancies. 
These records show that only 10.2% of salaries 
and wages go to people with annual incomes of 
$5,000 and over, only 5.5% after deducting income 
taxes for this group. 

Bloodsuckers and capitalists—-the terms are used 
interchangeably by those with red axes to grind 
are probably in the class of those with incomes of 
$25,000 and over. In our most lush war year, 194, 
this group received but 1.3% of the national income. 
The rewards of bloodsucking would not appear to 
be too profitable. 

It’s the under $5,000 a year man who owns 
America. He collects 89.8% of ail wages and 






salaries, 69.4°% of interest and dividends, 83.1°o of 
the rents. Unfortunately. the responsibility of 
ownership calls for sharing of the operating ex- 
penses. In plain English he pays income taxes, a 
very goodly share. 

Taxes are higher than they should be because 
there are too many people on the government's 
payroll doing foolish things. With potatoes, for ex- 
ample. Since 1943 the government has been buying 
potatoes so as to make them cost 6 cents a pound at 
the market instead of something less than half that 
amount. Potatoes are the poor man’s staple food. 
Why should his government want him to pay 
more? Sounds crazy, doesn't it. but vou haven't 
heard anything yet. 

Uncle Sam has lost about $270,000,000 in his 
potato dealing. Our rich uncle buys a 100-lb bag 
of spuds in Maine at $2.90 and pays a $1.10 freight 
to ship it to Chicago, where it sells for around $4 
in the grocery stores. But the government doesn't 
sell it at that price. Uncle Sam sells his $4 worth 
or spuds at just 1 cent per bag. Who's holding that 
bag? Brother, you and I as taxpayers. 

On one such deal a farmer bought 1.800 bags for 
$18, then sold back the empty sacks at 10 cents each, 
receiving $180. He made $162 and got 180,000 
lb of potatoes free. Simple arithmetic, but is it 
sense / 

The deal is even better in West Virginia. where 
you can get 15 cents for each of the empty sacks. 
Why work for a living? 

Our government also pays about $3.25 for 100 
pounds of potatoes and sells them for 16 cents to 
makers of potato flour. The 100 pounds yield 
about 18 pounds of flour, for which the government 
pays $1.30. More confusin’ than amusin’. Wonder 
if Little Abner is running this potato show? 

How long can the United States remain the great- 
est nation on earth if it also persists in being the 


most foolish? 








R, SAFER, CHEAPER, FASTER 


M“. and more important fabricators, who regularly specify Murex electrodes to 
obtain superior welds, are discovering there are extra dividends when M & T 


accessories are on the job too. 

Top quality M & T holders, helmets, shields, connectors, cleaning tools, protective 
clothing and other essentials in the line are worthy teammates of Murex with proved 
performance records. Together they provide improved, safer, more economical, speedier 


welding. 


Write for literature describing M & T arc welding accessories in detail. 
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| —SPECIMEN WELDS parted in parent metal. Specimen in upper right-hand corner is a copper-to-aluminum weld 


COLD WELDING 


In this new British process, dies are used to force lapped sheets of aluminum 








together. If details are right, a perfect weld ensues—one made by pressure alone 





R* ENT investigations made in the The pressure is applied to lapped a suitable type of press. Most of the 


British research laboratories of | workpieces of sheet metal by spe- dies are of mild steel (a chrome- 
the General Electric Co., Ltd., Mag- cially designed tool dies, mounted in manganese tool steel has also been 


net House, Kingsway, London, W. C. 
2, are likely to arouse considerable 
interest. As reported in the British 
publication, The Engineer, the Gen- 
eral Electric experiments demon- 
strate that sheet aluminum and some 
aluminum alloys can be satisfactorily 
welded by the cold process. 

Hitherto, attempts to extend the 
use of cold welding have not 
awakened much attention, probably 
because such attempts were chiefly 
confined to copper. Since copper 
can easily be joined by soldering or 
brazing, the application of cold weld- 
ing has been considered only in the 
few cases where it was desirable to 
avoid heating of the metal. Alumi- 
ling num, however, is a different story. 
Despite all the attention which has 
been focused on the problem during 
recent years, no really simple method 
~— of welding aluminum alloys has been 
established. 

As defined in The Engineer, cold 
welding is a process whereby ductile 2—SIMPLE DIES, mounted and unmounted, for making short, straight welds. 





metals are welded by pressure alone. Note the indentations produced in welded specimen in foreground 


1949 THE WELDING ENGINEER—JANUARY, 1949 33 


























































































































































































Both straight and “ring” welds may be made by the cold-welding process. Anothe; 





3—LONGER WELDS than those of Fig. 2 are made with 
this type of die. Welded sample appears on the left 


found suitable) and produce corre 
sponding indentations in the lapped 
specimens. There has been little evi 
dence of wear even in the dies most 
extensively used. 

Pressure required to effect a weld 
depends upon the working area of 
the dies. Pressures are generally 
slightly above the flow point of the 
material and range from 27,000 to 
40,000 psi for aluminum and from 
two to four times as much for cop- 
per. Time during which the pressure 
is applied is not critical; good welds 
can be made with either slow squeeze 
or impact. Hand welding by impact 
on an anvil is quite feasible provided 
correct penetration of the die can be 
achieved. 

Fig. 2 shows simple dies suitable 
for making short, straight welds such 
as are pictured on the specimen in 
the foreground. A number of other 
test strips welded by these dies can 
be seen in Fig. 1, including a copper- 
to-aluminum weld (specimen in the 
upper right-hand corner). 

Weld joints can be arranged so 
that they will have about the same 
ultimate tensile strength as the par- 
ent metal. It will be noticed in Fig. 
1 that the specimens tested to de- 
struction have parted in the parent 
metal around the weld and not across 
the weld itself. At first sight it 
seems remarkable that so simple a 
treatment should produce such ex- 
cellent welds. A flow of material is 
essential to satisfactory welding, and 
it does not seem possible that such a 
flow can be achieved by pressure 


34 





Yet that fact is true for the 
ductile metals, which can be made 
to flow cold. 

Given a suitable arrangement of 
workpieces and dies, the application 
of pressure forces the work surfaces 
into close contact while the flow takes 
place, welding them solidly together. 


alone. 


The work hardening that necessarily 
occurs is considered an advantage 
because it tends to balance the loss 
in strength resulting from the de- 
crease in cross-section. 


SHEEts Must Be CLEAN 


Production of a satisfactory cold 
weld necessitates that the faying sur- 
faces be uncontaminated when they 
are brought into intimate contact be- 
tween the dies. In more specific 
language, the oxide film on the sur- 
face of the aluminum must be re- 
moved, a fact which will not surprise 
anyone familiar with the elaborate 
cleaning preparations required be- 
fore aluminum can be spot welded. 
\ substantial part of the London ex- 
periments was concerned with deter- 
mining the most practicable method 
of cleaning. 

Chemical cleaning methods for the 
mating metal surfaces were not sat- 
isfactory since the washing that was 
generally required afterwards would 
form the oxide again. Filing and 
treatment with abrasives were also 
found unsuitable. Well cleaned sur- 
faces, however, could be achieved 
with a motor-driven rotary wire 
brush operating at a surface speed 








1—CIRCULAR DIES produce “ring welds” for joining 
two discs of the type shown in the foreground 


of about 3,000 fpm. The technique 
was to keep the brush in contact 
with the work long enough for the 
operator to feel the “bite” when the 
steel wires broke through the oxide 
film into the metal below. It was 
sometimes advisable to degrease the 
surface prior to brushing to make 
sure that the steel wires of the brush 
would have their proper effect. 

Once the surfaces are properly 
cleaned, it is necessary to avoid the 
reappearance of the oxide film. For- 
tunately, the re-formation of the film, 
though it begins immediately after 
cleaning, is not rapid. Provided the 
cleaned surfaces are not contam- 
inated by handling, satisfactory cold 
welds can be made within 24 hours 
of the treatment. Cleanliness of the 
surfaces, it must be emphasized, is 
extremely critical. They must not 
be handled nor touched since the 
slight grease that exudes from the 
operator’s fingertips is enough to pre- 
vent a weld from forming. 


PRESSURE REQUIREMENTS 


Further conditions are that the 
pressure be applied over a compara- 
tively narrow strip and applied in 
such a manner that the metal can 
flow away from the weld at both 
sides. This state of affairs is 
achieved by applying the pressure be- 
tween suitably constructed dies. Ob- 
viously, limits are imposed on the 
welding of complicated forms. 

The combined thickness of the 


workpieces at the points of indenta- 
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application is to weld lapped flanges of tube blanks to produce continuous seams 





5—CONTINUOUS SEAM welding of lapped flanges is a 
technique well suited to the manufacture of tubing 


tion constitutes an important crite- 
rion of a satisfactory weld. The com- 
bined thickness must be reduced by 
a certain minimum percentage, which 
is a characteristic of the material. 


Ficures oF MERIT 


For convenience in comparing vari- 


ol 


s metals, G-E engineers have de- 
rived “figures of merit” which indi- 
cate the maximum percentage of the 
double thickness that can remain 
when a good weld has been made. 
Some of these figures are: superpure 
aluminum 40; commercially pure 
aluminum 30; aluminum alloys 29- 
20; duraluminum 20; copper 14; 
nickel 11; silver 6. These figures 
indicate that the most satisfactory 
cold welds are likely to be made in 
aluminum, aluminum alloys and cop- 
per. A fact presently unexplained is 
that the figure of merit for welding 
aluminum to copper is the same as 
for aluminum to aluminum, but that 
for copper to copper is only half as 
large. 

Once the minimum reduction nec- 
essary to produce a sound weld has 
been achieved, further reduction 
would reduce the strength of the weld 
by removing metal from it. Hence 
it is clearly desirable that no further 
reduction take place. To prevent it, 
which the dies are 
mounted must be constructed so that 
it cannot be closed below the pre- 
determined minimum. 

It has been found that the required 
percentage reduction increases pro- 


the press in 


portionately with the thickness of the 
metal to be welded unless the width 
of the dies is also increased. To illus- 
trate typical dimensions involved, the 
unmounted dies at the right of Fig. 
2 are 14-in. wide and give satisfac- 
tory welds in 14-in. sheet, as pic- 
tured in the foreground specimen. 

From these basic ideas, three some- 
what different techniques have been 
evolved, and all applications so far 
envisaged can be traced to one or 
another of them. The first is the 
long, straight weld, dies for which 
are illustrated in Fig. 3 alongside a 
specimen weld. Fig. 4 shows the sec- 
ond variant—the ring weld joining 
two discs by means of male and 
female circular dies. It will be ob- 
served that the metal inside the weld 
has been formed into a smooth con- 
vex surface. This curvature results 
from the flow of metal necessary to 
make the weld; it is, in fact, difficult 
to keep the area flat when using a 
cold welding technique. 

The third and last technique, con- 
tinuous seaming, is shown in Fig. 5. 
This application is particularly suit- 
able for the manufacture of tubing. 
Comparison between the sections of 
tube before welding (right) of Fig. 
6 and after welding (left) will reveal 
that the metal outside the weld has 
been trimmed to a considerable ex- 
tent. The trimming is very evident 
in Fig. 5, which shows the machine 
in operation. 

A further interesting development 
is that simple dies mounted in hand 
tools are quite satisfactory for pro- 
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6—TUBING before (right) and after seam welding. 
Considerable metal has disappeared from the flange 


ducing cold welds in the thinner 
gauges of metal. 

The simplicity of cold welding 
arises from the ease with which duc- 
tile metals flow under pressure. The 
limitations of the process also result 
from the same property. Although 
nearly all ductile metals can be cold 
welded, the process is actually useful 
with only a few of them. 


Copper JOINED TO ALUMINUM 


By using special dies with com- 
ponents of different surface areas, it 
has been found possible to weld cop- 
per to aluminum. A test specimen 
showing an aluminum strip joined to 
a copper strip is included (as pre- 
viously mentioned) in the upper 
right-hand corner of Fig. 1. This 
particular technique may well prove 
to be useful in making electrical con- 
nections. With regard to the latter, 
some tests have revealed that the 
cold-welded joint has an electrical re- 
sistance only 80% of the parent 
metal. 

These new developments fostered 
by the General Electric Co., Ltd., de- 
serve the attention of all industries 
which use aluminum materials. In 
the course of time, the new process 
may even lead to considerable revi- 
sion of current production methods. 
The importance of cold welding may 
be further enhanced by the encour- 
agement which it can give to the re- 
placement of steel by aluminum in 
certain applications—a most desir- 
able objective in view of the seem- 
ingly insatiable demand for steel. 
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CORNER detail showing how truss ri CROSS TRUSS with hydraulic jacks in position at panel points for test 
ends were attached to columns leading. Upper truss is inverted so two top chords face each other 


Trusses for Electronies 


Steel roof trusses with welded joints were designed for buildings 


BY H. L. WAUGH 


Giffels & Vallet, Inc., and 
Zz. Rossetti, Detroit 


ANDSCAPED like a college cam- 
: pus, the recently completed 
Electronics Park project of the Gen- 
eral Electric Co., near Syracuse. 
N. Y., consists of three separate 
manufacturing plants and a num- 
ber of satellite buildings. The three 
manufacturing centers are a trans- 
mitter division building, a receiver 
plant and a miscellaneous specialties 
unit. In addition, there are adminis- 
tration and reception buildings, lab- 
oratory, cafeteria, service building 
and power house—nine separate 
structures in all. The project was 
designed by Giffels & Vallet, Inc., 
and L. Rossetti, associated engineers 
and architects. 

LiGHT AND AIRY 4 

Each of the three manufacturing ” 
plants consists of a one-story factory ATTACHMENT of 8-in. WF diagonal members to flanges of 8-in. and 10-in. 
section, a two-story laboratory sec- WF chords of carrying trusses was effected by welding the inside flanges and 
tion and a two-story office section. webs of diagonals to a triangular steel prism the width of the chord 
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dings 





































r20 SUPPORTING TRUSS under load, showing arrangement of jacks, pumps, 
gauges, deflection wires. Load was applied to total of 275,000 Ib 


Park Buildings 


General Electric Company’s new Electronics Park project near Syracuse 





ON SMALLER cross trusses, centerlines were moved slightly apart, avoiding 
intermediary prism. Above method was followed for attachment of 4-in. diag- 
onal to flanges of 6-in. chords and 5-in. diagonal to 8-in. chords 
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Instead of natural daylight, a fluo- 
rescent lighting system in all of the 
factory sections gives workers an 
average luminous intensity at their 
work tables of 40 candlepower. All 
of the buildings, with the exceptions 
of the service building and power 
house, are air conditioned. 

Air conditioning of the factory 
sections is provided by fan houses 
on the roofs, so arranged that each 
fan house services from 12 to 15 fae- 
tory bays. The many ducts needed 
for air conditioning are fitted into 
the roof-truss framing. Closely con- 
trolled temperature and humidity 
conditions are thus made _ possible 
for the exacting work of laboratory 
and manufacturing areas. 

In both the transmitter and spe 
cialty manufacturing plants, present 
manufacturing processes as well as 
the foreseeable future appeared to be 
best fitted by 50-ft bays to span the 
widths of the buildings and 40-ft 
bays to span lengthwise. In the case 
of the receiver manufacturing plant, 
the lavout of manufacturing facili- 
ties necessitated bays of 45-ft span 
across the building and 50-ft span 
lengthwise. These bay dimensions, of 
course, do not represent the full 
width or length of any building. sev- 
eral bays being necessary in both 
directions. 


Roor Trusses 


The cross trusses for all three fac- 
tory sections were arranged to span 
the 40 or 45 ft direction of the bavs. 
This meant that all of the supporting 
trusses for the three sections would 
be of 50-ft span. The spacing of the 
cross trusses was generally 16 ft 8 in. 

Originally, the structural _ steel 
work was designed on the basis of 
riveted connections, and provision 
was made for the usual pair of heavy 
angles for the top chords of support- 
ing trusses, lighter angles for top 
chords of cross trusses and pairs of 
channels for bottom chords of both 
cross and supporting trusses. After 
the design was well along. however. 
it was decided to change to welded 
connections. For the welded construc- 
tion, wide-flange beams were selected 
for top and bottom chords. Trusses 
are Warren type. 

Top chords of the cross trusses 
were made to slope in one direction 
only: back-to-back distance of the 
truss chords is 5 ft 0 in. at the shal- 
low end and 5 ft 10 in. at the deep 
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Trusses were tested with hydraulie jacks under 


a set-up closely approximating field conditions 


end. This arrangement requires the 
supporting trusses to be generally of 
two depths: 5 ft 10 in. and 6 ft 8 in. 
Trusses were framed with the bottom 
chords flush on the underside. facili- 
tating conveyor installation, and the 
top chords of carrying trusses were 
arranged to support the concrete roof 
tile. Saddles of lightweight aggregate 

provided along the shallow 
carrying trusses to slope the roof 
properly. 


were 


The entire space below the truss 
framing, a 15-ft clear height above 
the floor, is process 
equipment. The bottom chords are 


resel ved for 


arranged to support such equipment 
in any position. Conveyors, for in- 
stance, can be supported in any posi- 
tion from the truss bottom chords. 
The space prayvided within the depth 
of the trusses is ample for the instal- 
lation of the four key 
sprinkler system, ducts for air 


services: 


con- 
ditioning, fluorescent lighting and 


process piping. 
Cope REQUIREMENTS 


Most recent welding code of the 
American Institute of Steel Construc- 
tion designates the type of construc- 
tion chosen as Type 2. Type 2 con- 
nections that the ends of 
beams, girders and trusses are con- 
nected for shear only and are free 
to rotate under load. 

The AISC “Specifications for the 
Design, Fabrication and Erection of 
Structural Steel for Buildings by Arc 
and Gas Welding,” 1942, governed 
all work erected under the structural 
steel contract. Because of provisions 
in this code limiting web widths to 
12 times the thickness for compres- 
sive members and 16 times the thick- 
ness for tension members, the usual 
T-shaped sections listed in the steel 
handbooks would not meet the 
specification except in a few extreme 
cases. After thorough studies of sec- 
available, the 
reached to employ H-shaped sections 
throughout. 

The H-sections were to be used for 
both top and bottom chords and the 
diagonals of all trusses. All members 
were to be turned so that the webs 
would lie in a vertical plane on the 
centerline of the truss. 

To eliminate moments at the 


assume 


tions decision was 
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joints, the components were generally 
that 
would meet in a point. On the heavy 
this 
caused the adjacent flanges of the 


arranged so their centerlines 


carrying trusses, arrangement 
8-in. diagonals to overlap where they 
met the chords. To effect such fabri- 
cation, a steel prism of triangular 
cross-section had to be cut and_in- 
serted for the full width of the 
chord flange, as shown in one of 
the accompanying pictures. The in- 
serted bar also serves to provide a 
direct path for the flow of stresses 
through the joint. 

No such intermediary prisms were 
needed for the smaller cross trusses 
their could be 
moved slightly apart without undue 
moments disclosed at the 
joints. The wider spacing also pro- 


since centerlines 


being 


vided for easier welding methods. 
Where the transfer of the vertical 
shear stress across the joint became 
of major consideration, we provided 
shear and stiffener plates, adopting 
that at all 
where the web of the chord member 


the criterion locations 
required shear plates we would also 
provide stiffener plates opposite the 
outside flanges of the diagonal mem- 
bers. 

trusses 
established the 


Insofar as lighter cross 


were concerned, we 


arbitrary rule that stiffener plates 
should be provided wherever shear 
plates were required. On _ heavy 


trusses, however, the inside flanges of 
diagonals were welded in close prox- 
imity through the medium of the 
previously mentioned _ triangular 
prism, which provided a path for 
the flow of part of the stress directly 
from flange to flange without being 
transferred through the chord mem- 
bers. 


ELECTRODE SPECIFICATIONS 


E-6010 and E-6011 electrodes were 
used generally for single and multi 
ple pass welds. E-6020 electrodes 
were permitted only for welds in the 
flat position, and E-6012 or E-6013 
for the connection of materials of 
5/16 in. or less thickness. Maximum 
electrode sizes permitted were 3/16 
in. for E-6010 and E-6011, 14 in. for 
E-6012, F-6013 and E-6020. 


As far as cross trusses were con- 








COLUMN and bettom chord connec- 
tion of truss T65 after loading 


fillet 


generally all that were required. The 


cerned, one-pass welds were 
heavy carrying trusses presented an 
entirely different problem. It was 
necessary to butt weld both flanges of 
the diagonal members to the chord 
flanges and to make a number of 
passes in order to provide sufficient 
weld metal for the full thickness of 
the connecting flange. 


MINIMIZING STRESSES 


Of necessity, the sequence of 
passes had to be carefully considered. 
If one flange of the H-section was 
completely welded prior to the weld- 
ing of the opposite flange, we found 
that the axis of the beam was rotated 
through a considerable angle. To 
avoid this, we first considered the 
possibility of arranging the welds 
so as to put prestressed secondary 
stresses of opposite sign to the dead- 
load stresses in the joints. Upon com- 
paring angles of rotation of the beam 
ends to stress, we soon discovered 
that this plan was not feasible and 
that it would be best to arrange the 
passes so as to minimize the uneven 
stress distribution caused by welding. 
On certain joints, our analysis 
showed that stresses in the welds 
and adjacent parent metal would ex- 
tend beyond the elastic property of 
the material. Hence we could expect 
to have a cold flow of metal at these 
joints. 

To satisfy ourselves regarding the 
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BOTTOM CHORD joint, third point, of 50-ft T65 truss as it looked under 
full load. The T65 truss was one of the three types of trusses tested 


welded design, we specified that three 
pairs of trusses should be tested by 
jacking one truss against its fellow 
member of the pair. The trusses were 
placed in a vertical plane, one above 
the other, so that the top chords of 
upper and trusses faced 
towards each other. The upper truss 
was installed inverted so that it would 
be stressed as when set in the build- 
ing. The trusses were separated by a 


lower 


vertical distance of approximately 
two feet to provide for the insertion 
of hydraulic jacks. Jacks with a ram 
diameter of 644 in. were placed be- 
tween the upper panel points of the 
lower truss and the lower panel 
points of the inverted upper truss. 


Test CONDITIONS 


The trusses were supported at 
their ends by steel H-columns, con- 
nections to which closely approxi- 
mated those of actual field condi- 
tions. The three pairs of trusses were 
connected together horizontally by 
bracing so that all six trusses were 
tied into a common framework. In 
order that the behavior of the welds 
might be more easily observed, each 
of the joints was given a coat of 
whitewash which would readily show 
up any cracks that might be de- 
veloped under testing. 

When the trusses were ready for 
testing, jacks were placed in position 
and suitable increments were applied 
by hand pumping until the trusses 


were carrying one and one-half times 
the design load. Midspan deflections 
were measured, and the welds were 
inspected for defects. Measured and 
computed deflections were in close 
agreement throughout the tests. 


Truss Types TESTED 


At only one joint of the six trusses 
tested was flow of material detected: 
this occurred at an unusual joint in- 
volving both diagonals and verticals. 
The vertical passed through one-half 
the flange of the diagonal, causing 
additional and unequal welding to 
become necessary at this point with 
resultant stress increases. 

The trusses selected for testing in- 
cluded a pair of 40-ft-span cross 
trusses designated as Tl, a set of 
50-ft supporting trusses known as 
T20 and a pair of 50-ft T65’s de- 
signed for smaller loads than the T20 
trusses. 

Tl trusses had 6-in. WF 15.5-lb 
upper and lower chords and two 4-in. 
WF 10-lb diagonal members in each 
of the 8-ft panels. Jack loads were 
applied at each of the panel points 
in increments of about 3,000 lb up to 
16,200 Ib, at which load the midspan 
deflection was 9/16 in. The residual 
deflection or set was negligible after 
the load had been removed. 

Trusses T20 had a 10-in. WF 112- 
lb by 49-ft-long top chord with one 
81, by 36 in. shear plate welded on 
each side of the web for the full 
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length. The lower chord, an 8-in. WF 
67-lb beam, 49 ft long, had two 6°. 
by 4% in. shear plates welded to the 
web for about 9 ft on either side of 
the center of the span. There were 
two diagonals in each 8-ft 4-in. panel. 
The end diagonal member was an 
8-in. WF 58-lb beam, the next three 
diagonals 8-in. WF 48-lb and the 
center four diagonals 5-in. WF 13.5 
lb. The load was applied at the third 
points in increments of 55,000 lb per 
pair of jacks until brought up to 
275,000 lb when a deflection of 1', 
in. was measured. In this case, also, 
the set was negligible after removal 
of the load. 


T65 Type Truss 


The T65 type had about the same 
dimensions as the T20 but differed 
in having only one diagonal in each 
8-ft 4-in. panel. Top chord was a 
10-in. WF 112-lb beam about 50 ft 
long with two 84g by } in. shear 
plates for the full length. Lower 
chord, an 8-in. WF 67-lb beam, had" 
two 6°. by ¥% in. shear plates along 
19 ft 4 in. of the center portion. The 
end diagonal was an 8-in. WF 67-lb 
beam with two 65, by 14 in. shear 
plates; the adjacent diagonal 8-in 
WF 58 lb and the center diagonals 
5-in. WF 13.5 lb. The vertical mem- 
bers were composed of two 4 by 4 in. 
angles welded together by submerged- 
melt welding to form a Z-shape. The 
verticals were 3¢ in. thick at the first 
and center panel points and 54 in. 
at the second panel point from each 
end. The load was applied at the 
third points in increments of 54,000 
lb per pair of jacks up to 270,000 
lb when the deflection was 1%4 in. 
Here, too, the set was negligible upon 
removal of the load. 

The load-carrying capacity of these 
trusses was not impaired by the tests. 
and they were afterwards used in the 
actual construction of the transmit- 
ter division building. 

The tests, joint designs and weld- 
ing procedure and sequence were 
made by the Lehigh Structural Steel 
Co., Allentown, Pa., which held the 
contract for fabrication and erection. 
Supervising the tests were: L. I. 
Bruce and C. L. Kreidler, Lehigh 
Structural Steel; W. R. Pressler and 
S. B. Barger, Pittsburgh Testing Lab- 
oratory; H. L. Waugh, Giffels & 
Vallet, Inc., and L. Rossetti; and FE. 
R. Sangster, General Electric Realty 
Corp. 
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I—NO WEAR on 


facing, yet 


hard- 
above pump 


sleeve is no longer usable is 


fused to the base metal at 


1—HARD-FACING is in the flame. Though the powder is applied by a metallizing gun, 
process must not be confused with metallizing. Difference is that the sprayed deposit 
1.900 F with a terch, producing a molecular bond 


Hard-facing Takes to Powder 


Low-carbon steel can be readily hard-faced by any process, 


but new equipment and techniques are needed to handle such 


temperamental performers as steels of the AISI 400 series 


BY LAWRENCE A. HOLTGREN AND RICHARD E. PARKER 
L. A. Holtgren Co., Kenilworth, N. J. 


OR many years hard-facing has 

contributed in a large measure to 
increasing the life and reducing the 
number of failures in machine parts 
subjected to wear, corrosion or ero- 
sion or combinations of the three. 
Evidence of the basic place in indus- 
try occupied by hard-facing is proved 
by the multitude of applications 
which have increased part life, re- 
duced “down time” for part replace- 
ment and made feasible operations 
which would be uneconomical or im- 
practicable without the qualities of 
hard-facing. 

Recognition of those qualities has 
in ‘recent years stimulated the de- 
velopment and marketing of mate- 
rials which give reasonable assur- 
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ance that maximum performance will 
be obtained on a given job. In addi- 
tion, significant and im- 
provements have been made in tech- 
other 


changes 
niques of application and 
phases of processing, including finish- 
ing, to assure sound, blemish-free de- 
posits on base metals heretofore con- 
sidered non-weldable or, at best. 
hard-faced with indifferent results. 
Applications involving the produc- 
tion or reclamation of parts may be 
divided into those which require 
finishing after hard-facing and rough 
applications such as are made on 
earth-moving equipment and the like. 
This article will consider only the 
former classification. References to 
hard-facing materials will relate only 


to the high-alloy iron base, chrome- 
cobalt and 
types. 


nickel-chromium-boron 


SELECTION OF MATERIAL 


Despite the inherent qualities of 
most hard-facings, the wrong selec- 
tion of hard-facing material or base 
metal or a faulty application has 
often precluded obtaining of the 
maximum part life. It is our purpose 
to discuss some of the factors which 
detract from the benefits of hard- 
facing and to suggest means of im- 
provement. 

Conditions of service vary over 
wide ranges, and vital considerations 
may be overlooked in selecting a suit- 
able material. Important among these 
considerations are the following: 

Abrasion (rolling or sliding) 

Corrosion 

Impact (edge or surface) 

Erosion 

Coeflicient of friction 

Operating temperature 

Ease of application 
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¢ orrosion-resistant steels 

















a 
2—-CRACKING is inherent in steels of the AISI 400 series when hard-faced 
e: under normal procedures. Note the cracks in the tooled area of section 3 
F 
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3—NO CRACKS in the tooled area, section 2, yet base metal is from same bar 


as Fig. 2. Both specimens are of AISI 416, a martensitic-type stainless steel 














5—-PUMP SLEEVES of the AISI 400 series (11-13% chromium) were hard- 


faced by the powder process and rough machined with special carbide tools 
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eontaining 11-13% chromium can now be hard-faced 


After the requirements of a par- 
ticular application are evaluated, it 
is necessary to select the most desira- 
ble hard-facing. There is no method 
of comparison of the products of 
the various manufacturers other than 
that afforded by experience. Most 
manufacturers, however, have mate- 
rials adapted to a wide variety of 
uses, and their recommendations may 
be depended upon. It must be borne 
in mind that there is no cure-all. 
Different services require different 
analyses of hard-facing alloy. 


SELECTION OF BAsE MerTAt 


The application of hard-facing ma- 
terial to medium and low carbon 
steel presents the least difficulty. In 
general, sound deposits are obtained 
without cracking or checking of the 
surfacing material. Where conditions 
of service are such that low or 
medium carbon steel is satisfactory 

where considerations of high ten 
sile strength, corrosion resistance ot 
other factors do not preclude its use 

hard-facing will provide an eco- 
nomical, long wearing part. 

In corrosive services, the use of 
non-resistant base metals has often 
resulted in the loss of the part before 
appreciable wear has occurred on the 
hard-facing. The 1020 steel pump 
sleeve in Fig. 1 illustrates this point. 
To provide corrosion _ resistance, 
common practice has been to cover 
the exposed surfaces with stainless 
steel weld deposits. This compromise 
has not been entirely satisfactory. 
The principal difficulty is that either 
or, both the cover weld and hard- 
facing may crack and intergranular 
corrosion begin at points where 
carbides have been precipitated. 
Design of parts, selection of welding 
material and treatment after applica- 
tion are determining factors in reduc- 
ing the tendency toward cracks and 
intergranular corrosion. 

For all degrees of corrosive ser- 
vice, it has become standard practice 
in recent vears to apply hard-facing 
to one of the 18-8 austenitic stainless 
steels (AISI 300 series). While this 
base metal has proved satisfactory 
in many respects. some problems 
have occurred due to: 

1. Intergranular corrosion. 

2. Strain checks or cracks occur- 
ing during processing or in service. 
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6—MONEL K pump rod was hard-faced by the powder 
process, machined and finish ground. The life of wear 


3. Tendency to flow under heavy 
pressure. 

4. Galling when close fits are in- 
volved. 

Suggested solutions to the above 
conditions are as follows: 

1. Use stabilized metal. 

2. Because of wide variations in 
the coefficients of expansion of the 
stainless steels and the hard-facing 
materials, proper preheating and 
controlled cooling are essential. 

3. Careful consideration must be 
given to design in order to avoid 
thin sections, particularly at points 
subject to heavy pressure. 

4: Galling tendencies can be great- 
ly reduced by finishing the mating 
surfaces in a manner to provide a 
supersmooth and level surface in 
terms of microinches. 

STEELS OF 400 SERIES 

Because of their unfavorable ex- 
periences with hard-faced 18-8 parts, 
some builders of equipment and op- 
erators have elected to use one of the 
AISI 400 series. These are 11-13% 
chrome, martensitic stainless steels 
which have been heat treated to pro- 
duce the best wear-and-corrosion re- 
sisting properties. This type of ma- 
terial, properly heat treated, has been 
widely accepted in the refinery and 
chemical fields. In many instances, 
the 400 series has become standard 
in pumps, valves and compressors 
subject to 
erosion. 

With all their desirable properties. 
steels of the 400 series have not been 
used as base metals for hard-facing 
because, until recently, it has been 
considered impossible to obtain a 
sound deposit free from cracks and 
checks. Recently developed hard-fac- 
ing processes do assure sound de- 
posits free from checks, cravks and 
other blemishes with 400 steels. 

Though many of the failures in 


wear, corrosion and 
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hard-faced parts may be attributed 
to improper selection of the base 
metal or surfacing material, poor 
performance in a great majority of 
cases is the direct result of faulty 
application or improper treatment 
before and after application. 

Most frequent results of poor tech- 
niques include: blowholes, lack of 
bonding to the base metal, soft spots 
and checking or cracking. Each of 
these faults is caused by one or more 
errors of technique or processing. 
The first two (blowholes and poor 
bonding) may be corrected by strict 
adherence to the hard-facing manu- 
facturer’s Soft 
spots may also be eliminated by ap- 
plying proper hard-facing techniques. 
However, this is an insidious defect 
which may not be detected until after 
the part is in use and uneven wear or 
a corrosive attack has rendered the 
soft spots apparent. Grinding, the 


recommendations. 


most common method of removing 
excess hard-facing material and fin- 
ishing, is apt to cause the metal to 
smear and thus cover or camouflage 
the bad spots. If the deposit is ma- 
chined or tooled, however, the most 
minute defects are disclosed, whether 
spots, checks or cracks. Where design 
permits, the best practice is to ma- 
chine all hard-faced parts to within 
a few thousandths of an inch of fin- 
ished size as insurance against any 
flaws. Special grades of carbide tools 
are required to tool the harder types 
of hard-facing, but the assurance of 
no soft spots will pay dividends in 
the long run. 

The fourth class of defects in- 
cludes those classed as checks and 
cracks. These are due to the differ- 
ences in the coefficients of expansion 
of the hase metal and the hard-facing 
and to the relative speed of contrac- 
tion of each during the cooling 
period. They may range from hair- 
line and almost invisible fissures to 
a “mud flat” pattern with considera- 


sections of pump rods may be increased many times by 
proper hard-facing. Life of the packing is also increased 


able separation of the edges of the 
cracks. For some minute 
cracks may be of minor importance 
and have very little influence on the 
life of the part. In services involving 
corrosive action, however, their elim- 
ination is a prime consideration. To 
avoid checks and cracks, it is neces- 
sary to retard the rate of cooling to 
reduce thermal shock. 


services. 


As we have already mentioned, 
steels in the AISI 400 series have 
not been satisfactory for hard-facing 
because of checks and cracks. Such 
checking occurs not only during the 
cooling period but frequently after 
an appreciable lapse of time, even 
during the storage of finished part. 
Fig. 2 illustrates the cracking in- 
herent in hard-facing these types 
under normal procedures. The bar 
used for the demonstration is AISI 
416, a free-machining stainless steel. 
The base metal was undercut to 
allow application of a hard-faced 
deposit approximately 0,060 in. thick 
and of 58 Rockwell C hardness. After 
hard-facing, the whole piece was 
brought to a uniform temperature 
and slow cooled, employing every 
normal precaution to prevent checks 
and cracks. 

The conditions of each of the four 
sections shown in Fig. 2 is as fol- 
lows: 

Section 1. 
chined. 

Section 2. 


Base metal rough ma- 


As-welded deposit with- 
out machining or grinding. No cracks 
are visible. 

Section 3. Tooled area showing 
cracks. 

Section 4. Ground finish, illus- 
trating how grinding covers defects. 
This section was tooled in the same 
manner and at the same time as sec- 
tion 3. Cracks were visible to the 
same degree as in section 3, but the 
finish grinding effectively eliminated 
all visible flaws. 

Fig. 3 illustrates the effectiveness 
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ew procedures. The base metal 
from the same bar as that in 
2. Section 1 in Fig. 3 is the 
eh-machined base metal. Section 
shows the tooled surface of the 
d-faced portion, and section 3 the 
und surface. The piece has been 
jected to considerable thermal and 
chanical shocks after processing 
d is entirely free of cracks. Like 
sults have been obtained on AISI 
ypes 410, 420 and 440. The same 
ard-facing methods have been used 
with remarkable success in the manu- 
facture of machine parts including 
shaft sleeves, pump rods, plungers 
and mechanical seal rings. 


Powper HArpb-FACcING 


rhe process consists of hard-fae- 
ing with powder, applied by a metal- 
lizing gun (Fig. 4). The process 
should not be confused with metal- 
lizing, however, as the deposit is 
fused to the base metal, producing a 
molecular bond. The part is first 
sprayed with the hard-facing powder, 
then heated to fusing temperature 
(1,900 F) with a large multiflame 
oxyacetylene torch. Immediately after 
fusing, the part is placed in a 
furnace at approximately 1,800 F 
and allowed to cool at a rate of 50 to 
150 F per hour. The resulting layer 
of hard-facing is a homogeneous 
mass without porosity. 

The types and kinds of hard-fac- 
ings in rod form far exceed those 
currently available as powder. Never- 
theless, the available hard-facing 
powders cover a very wide range of 
uses. Performance has been excellent 
under severe service conditions. 

The relatively recent development 
of the “Sprayweld” process and other 
techniques in the use of powder has 
made it possible to hard-face many 
more sizes and shapes than could be 
dene economically by the use of 
metals in rod form. Long small- 
diameter shafts, shaft sleeves (re- 
claimed after use) and large plungers 
have been successfully hard-faced. 
Reclaimed parts, which were orig- 
inally heat treated or otherwise hard- 
ened, have had much longer life after 
hard-facing reclamation than before. 

The process also makes it possible 
to hard-face base metals which do 
not readily accept the conventional 
application of the hard-facing rod. 
The previously discussed hard-facing 
of AISI type 416 stainless is one 
example. 


THE WELDING ENGINEER—JANUARY, 1949 





Fig. 5 shows a group of pump 
sleeves made of stainless steels in the 
100 series. These were hard-faced 
by the powder process and rough 
machined with carbide tools to bring 
out defects. Hardness of deposit is 
58 Rockwell C. Shrinkage cracks 
are conspicuously absent. Another 
interesting example is a powder 
hard-faced Monel K pump rod, 
machined and finish ground as 
shown in Fig. 6. 

Important factors in the success of 
the method are that the part is uni- 
formly heated over the whole weld 
area, comparatively low heat is re- 
quired, application is simple, distor- 
tion held to a minimum and subse- 
quent tooling or grinding reduced. 
For many services, the as-deposited 
metal is sufficiently smooth, requir- 
ing no finishing operation whatso- 
ever. 

Although powder welding has 
many advantages, care and attention 
to detail are imperative to the pro- 
duction of perfect work. One of the 
most frequent difficulties experienced 
is peeling of the sprayed deposit dur- 
ing the fusing operation. Principal 
factors causing this condition are: 

1. Failure to bring the base metal 
up to sufficient heat to permit the de- 
posit to fuse to the surface. 

2. Spraying up to sharp corners or 
progressing from heavy to thin sec- 
tions. 

3. Insufficient cleaning of the base 
metal before grit blasting. 

1. Improper material or methods 
used for roughening the surface to 
secure the initial mechanical bond. 
Sandblasting contaminates the metal; 
neither rough grinding nor tooling 
produces the best surface. 

5. Warping of the base metal be- 
fore the hard-facing is fused. 

6. Too thick or too wide varia- 
tions in the thickness of the sprayed 
deposit. 


RECOMMENDED PROCEDURE 


1. Clean the surface to be hard- 
faced with a good volatile cleaner 
such as carbon tetrachloride. Be sure 
that there are no pits nor holes to 
harbor sand, oil or other foreign mat- 
ter and that all scale has been re- 
moved. The surface should be 
bright, clean and smooth. 

2. Blast the surface with sharp 
steel grit. (Aluminum oxide may 
be used if the dust is removed by 
air cleaning after blasting.) The 








blasting should continue until the 
part has a matte finish with no sheen. 
Care must be exercised so that the 
surface is not contaminated with 
fingerprints, rubbed against other ob- 
jects or left where dust may collect. 

3. Spray the powder in thin, even 
coats over the whole surface. The 
first coat should be applied as 
quickly and evenly as possible in 
order to stop the formation of sur- 
face oxides due to the heat imparted 
by the sprayed metal. 

4. Fusing should follow immedi- 
ately after spraying. Whenever pos- 
sible, the part should be surrounded 
with firebrick or other suitable re- 
fractory material, leaving only suffi- 
cient space to wield the torch. Bring 
the part up to heat slowly, and be 
careful not to concentrate the heat 
at any one spot. Qn a large part, 
it is not necessary for the whole to 
be heated to the fusing point, but all 
areas adjacent to the hard-facing 
must be brought up to and kept at 
heat during fusing. It is generally 
good practice to tack the edges be- 
fore continuing with the rest of the 
surface. Warping of thin sections 
will cause the sprayed deposit to lift 
and refuse to bond. It is advisable 
that thin sections be clamped securely 
and that all parts be stress-relieved 
before hard-facing. 

5. The rate of cooling after fusing 
will depend upon the mass of the 
part, variations in section and the 
type of base metal. Normally the 
part should be slow cooled in asbes- 
tos, lime or other similar material; 
common practices in cooling after 
welding will be adequate. For cer- 
tain alloys, it is advisable to furnace 
cool at a rate of from 50 to 100 F 
per hour. 

As new techniques, materials and 
processes are developed, the uses to 
which hard-facing can be adapted 
will be multiplied. Present indica- 
tions are that small bores may be 
successfully coated. Sharp edges 
and square corners are now being 
produced as a routine procedure. In 
addition, certain hard-facing alloys 
are adaptable for use as a brazing 
metal for corrosive service where 
the common materials are not sufh- 
ciently resistant to attack. 

Improved, simplified and rendered 
more versatile by current develop- 
ments, hard-facing will become of 
increasingly greater importance in 
the solution of industry's production 
and maintenance problems. 
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2—SEAM WELDING joins an upper onto small trans- 
former tank near the end of the 


“fast” production line 


3—COOLING 


“slow” 


FINS 
line. The L-shaped holder facilitates handling 


are seam welded the 


to tank in 


Seam Weldin 


Every new farm added to an electric line means a new distri- 


bution transformer. Basically, such a transformer is a tank. 


which can be resistance welded together on an assembly line 


BY WALTER RUDOLPH 


RANSFORMER 


Westinghouse 


Sharon, 


Pa., 


1s 


Electric 
currently 


Division of 


Cor p-s 
making 


every effort to meet an unprecedented 
demand for transformers. Production 
has been streamlined in all phases 
of manufacture, and some interesting 


welding procedures are included in 





1—ROLLED SHELLS fer transformer tanks come down incline at right to 
flash welder, are shoved to next operation down incline in foreground 
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the overall picture, as photos show. 

Especially critical items are small 
distribution 
from a 


transformers, ranging 
diameter to 


about 20 in. in diameter and up to 


foot or so in 


5 ft. long. These are urgently needed 
for farm electrification. Their fabri- 
cation has been set up in as near to 
straight-line production as is feasi- 
ble. For instance: 

Sheets of 205/16 by 
0.078 in. thick, 
at a forming roller installed in one 
corner of the welding department. 
The rolled shell is placed on a slight- 
ly inclined counter or table (Fig. 1). 
the opposite end of which is just to 
the right of a flash welder, capable 
of handling tank diameters 
1114 to 131 in. 

About 350 tanks can be processed 
in an eight-hour shift. The operator 
simply takes a rolled strip from the 
right table.in Fig. 1, welds the longi- 
tudinal seam and places the partially 


36014 in. 


steel, are received 


from 


completed tank on a similar table 
that juts off to his left. There it 
moves gradually to the next work 
station, a stripper installation, where 
excess metal is stripped from the 
welded seam. 

It is merely a few feet from the 
stripper to a custom built hydraulic 
press that utilizes up to 50 tons of 
pressure to put %4-in.-radius flanges 
on the tanks. From then on through 
this particular part of the welding 
department, sometimes called the 
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i—GALVANIZED ground studs are projection welded 





5—DOUBLE ROLLER adds a tank bottom to the side 


near top of larger tank on the slow production line walls. A lubricant is enclosed within the double seam 


peeds Transformers 


‘fast’ line, the tank is passed 
manually from one machine to an- 
other, gradually having hangers. 
studs, nameplates, etc., welded on 
by specific machines set up for the 
job. Near the end of the fast line, an 
ipper portion is seam welded to the 
tank (Fig. 2). 

Adjacent to the fast line is the so- 
called “slow” line, which handles 
mostly the larger size transformer 
tanks; i.e., about 18 in. in diameter 
and up. Typical of operations is one 
where double-edged cooling fins are 
welded onto sides of transformer 
tanks, four to a side or eight in all. 
[hese fins have flat bases that can be 
seam welded to the tank (Fig. 3). 
Four or five tanks an hour can be 
handled. 

One of the aids to handling large 
tanks is an L-shaped arm just in 
front of the seam welder shown in 
Fig. 3. The longest part of the L 
swings or rotates on the shorter arm, 
secured to the floor to hold the tank 
during welding. 

The large transformers are also 
passed manually from machine to 
machine in the slow line to get 
cround studs, hangers, cover lugs, 
etc. at the individual machines. Typi- 
cal of these smaller welding opera- 
tions is that shown in Fig. 4, the 
projection welding of two galvanized 
ground studs. These are fastened near 
the top end of the tank. 

One of the most interesting opera- 


tions is the use of a cam-activated 
double roller to fasten the walls of 
the tank to the bottom (Fig. 5). The 
double rolling operation is necessi- 
tated because a double seam is re- 
quired to fasten the two pieces, \ 
rod or plunger passes through the 
top of the tank to aid in the fasten- 
ing, and a paintlike lubricant is ap- 
plied as the 
Besides aiding the joining process. 


rolling 


progresses. 


the lubricant acts as a corrosion 
resistant in the seam 

The completed transformers are 
moved to a vertical testing stand 
(Fig. 6). A lid is clamped on the top 
of the tank and about 22 psi of air 
pressure is applied inside. The 
welded fittings, fins, pockets, bottom, 
etc. are painted in the usual way 
with a soapy compound. Any leakage 
of air is swiftly detected. 








6—TESTING STAND uses air pressure of 22 psi to detect leaks in the welded 
transformer. Operator is painting a soapy compound over the welds 
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NEAT BOOTHS are provided for are welding. Red and green CLASSROOM, Superior School of Welding, a 
lights on front indicate whether or not welder is being used course given only to engineering graduates 


It trains weldors; it gives degrees in Welding Engineering; 
it conducts research; it publishes manuals and _ technical 


papers; it gives qualification tests and field inspections 


of work in progress. And it’s paid for by private industry 


BY ROB FOSTER 
McGraw-Hill World News 


DRAFTING ROOM, Superior School of Welding. The student takes design, 
electrical theory and circuits, metallurgy, physics, chemistry, material resist- 
ance, etc. Upon completion, he is given the degree of Welding Engineer 


QUALIFICATION tests for special- 
ized trades such as pipe fitting are 
also taken at the Institute 
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SHOP WORK is given to prospective weldors and welding engineers alike. 
A man who wants to train himself can also come in and use the equipment 


a 


telol Welding 


n, 
st- 
er 





Rew ED in an impressive building 
in Paris, the French Institute of 
Welding and Allied Techniques is an 
interesting organization in both 
theory and execution. It has no 
American counterpart and is the only 
organization of its kind in France 
dealing exclusively with welding. 


Wuart It Does 


The Institute trains weldors, offers 
welding instruction of all kinds, car- 
ries on research, acts as an official 
test laboratory for welding materials, 
acts in the capacity of impartial in- 
spector of welding on the job, main- 
tains its own documentation center 
and publishing house, serves as head- 
quarters of the Society of Welding 
Engineers, the Society of Makers and 
Users of Welding Equipment and the 
Welding Standardization Committee. 

There are two main sections: The 
Institute of Welding, which handles 
all of the educational programs, and 
the Central Office of Welding, deal- 
ing chiefly with the research and test- 
ing laboratories. The documentation 
center and periodicals come under a 
third and separate section. 

The main educational program is 
the training of twelve- and thirteen- 
year-old boys who have had the equi- 
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valent of our grade school education. 
This school. called the School of Pro- 
fessional Welding, is made up of a 
group of practical and _ technical 
courses given over a period of three 
years. Instruction is given free as 
well as the materials and the use of 
the welding equipment; the student 
needs to supply only his own lunches. 
There are from 20 to 30 new students 
enrolled in this course each year, giv- 
ing a total of around 80 in the pro- 
gram at one time. 

The first year consists mainly of 
theoretical courses and basic educa- 
tional needs such as design, the 
French language, geography, math 
and metallurgy. The next two years’ 
lectures cover the technology of the 
different procedures of welding, de- 
scriptive geometry, industrial design, 
mechanics and electricity. Courses 
in metal work, tempering, forge 
work, all forms of welding, soldering 
and brazing, different types of metals 
and alloys, are conducted in the shop. 

There is no specialization or real 
emphasis on welding during the first 
year. The second and third years 
are devoted to intensive welding 
training consisting of shop work and 
lecture courses. The welding tech- 
nology lectures cover use of all types 
of welding equipment. Oral tests are 





given every week, and written tests 
at the end of each month. After the 
successful completion of three years, 
the student takes a special exam, 
theoretical and practical, under a 
group of teachers and an inspector of 
teaching technique. If he makes a 
special grade, he is given a Certifi- 
cate of Professional Aptitude. When 
he enters industry from the Institute, 
the promotion to foreman and higher 
is usually very rapid. 


COURSE FOR ENGINEERS 


The other main educational pro- 
gram offered under the Institute of 
Welding is the Superior School of 
Welding, a one-year course offeréd 
only to young men who have already 
received their degrees in engineer- 
ing. Upon completion, it gives the 
degree of Welding Engineer signed 
by the Minister of National Educa- 
tion. Though the shop work remains 
primarily the same as the School for 
Professional Welding, much more 
emphasis is placed on the theoreti- 
cal side of welding. The student 
taking this program pays for his own 
training and takes metallurgy, chem- 
istry, physics, design, material re- 
sistance, statics, electrical theory and 
circuits applied to welding. He also 
receives practical training in the 
shop. 

About every three months, fre- 
quency ruled by the demand, the In- 
stitute offers a group of short two- 
week courses for engineers and tech- 
nicians, who enter to learn exactly 
what to expect in the way of welding 
performance. The Institute caters to 
specialized industries, and each one 
of the two-week courses covers the 
application of welding to a particu- 
lar field. The short courses run 
along the same technical line covered 
in the main ones, but go much more 
deeply into applications to the par- 
ticular industry. 

A similar course is offered for men 
who want to know what to expect 
from welding in general, and not 
welding in a particular industry. 
There are also initiation courses for 
workers who want rapid practical 
training but no specialization and a 
course in which the worker trains 
himself in the use of any or all of 
the welding equipment. In all of 
these courses, the price of instruc- 
tion and materials is paid by the 
student or by his employer if he has 
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LIBRARY contains engineering and technical publications from all over the 
world. The more important welding articles are translated into French 


been sent for specialized training. 

The Institute is a non-profit foun 
dation working toward the better 
ment of French welding standards. 
Money to support the various pro- 
grams comes mainly from manufac- 
turers interested in welding. All 
manufacturers in France are forced 
to pay an apprenticeship tax, which 
ordinarily goes to the government. 
A manufacturer, per- 
mitted to donate a part of this tax 
as a gift to an accredited institution 
in which he is interested. The School 
of Professional Welding is almost 
entirely supported by these gifts. 
Manufacturers using a great deal of 
welding in their plants willingly give 
their apprentice tax money to an in- 
stitution which is training better 
weldors for them. Other gifts come 
from plants making and selling weld- 
ing equipment, who make frequent 
use of the Institute’s laboratories and 
subscribe to the periodicals it pub- 
lishes. 

The Central Office of Welding at 
the Institute is the section handling 
all of the research and laboratory 
work. The Institute’s laboratories 
are used both for testing materials 
and for research along new lines of 
development. Manufacturers dealing 
with welding equipment naturally 
take a great interest in these labora- 
tories and contribute sizable gifts to 
keep them active. Beside the regular 
testing of equipment and research, 
the Institute will upon request make 
private tests for any individual or 
company at cost. 

The Institute is usually engaged 


however, is 
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form of welding research 
and publishes the results, or one of 
the technical societies has the report 
published. 


in some 


Thus there is always a 
flow of material on welding. The 
Institute also acts as the official weld- 
ing laboratory for the Na- 
tional and 
Crafts. 


French 


Conservatory of Arts 


PUBLISHES PERIODICALS 


main- 
tained by the Institute, uses money 
from the general fund for publish- 
ing expenses. 


The documentation center. 


Most of the periodi- 
cals carry some advertising, though 
not in an amount comparable to 
magazines in the U. S. The adver- 
tising, however, pays for the cost of 
printing above the amount covered 
by subscriptions. The names of the 
Institute’s periodicals are: Welding 
and Connected Techniques, Bulletin 
of Documentation of Welding and 
Connected Techniques, both pub- 
lished by the Publications of Weld- 
ing and Allied Techniques. 

Also in the documentation center 
library is a card index on all weld 
ing processes. The library may be 
used by any interested person as long 
as the material is not on the restricted 
list. Technical journals from all over 
the world are on its shelves. The 
center’s translating service takes in- 
teresting articles from other coun- 
tries and translates them into French. 
The library is located in the main 
Institute building, while the publish- 
ing house is in a separate building 
on the other side of Paris. 





The center also publishes welding 
manuals, which are in use all over 
France. The manuals are revised 
whenever there is a new method or 
equipment becomes out of date. Ma. 
terial discussed at welding society 
and engineering meetings, is pub. 
lished as pamphlets and distributed 
among interested people. Lectures 
and shop work are also printed and 
kept on the library shelves. 


TESTS AND INSPECTION 


The Institute is the only French 
organization authorized to award 
certificates of welding skill. All 
weldors of specialized trades such as 
bridge construction, aircraft, pipe 
and pressure work, etc., are required 
to have special certificates before 
doing any work in these fields. Be 
fore certificate, the 
weldor is required to pass a test cov- 
ering the particular field in which he 
plans to work. In order to check 
against any lowering of the standard 
of work, he must retake the test every 
six months. 


receiving a 


Special tests for the different 
trades and different types of welding 
are all taken at the Institute. The 
tests cover aircraft (alloys and spe- 
cial and 
pipes (steam, gas, water, heating and 
refinery), ventilation, special metals 
(copper, brass, alloy steel) and are 
also divided as to the different types 
of welding equipment used (arc, re- 
sistance, oxyacetylene, atomic-hydro 


metals), pressure vessels 


gen). 

Another service offered by the In- 
stitute is the impartial inspection of 
welding on the job. The Institute 
provides this service for the protec- 
tion of the general contractor and in- 
dustrialist. By supervising the whole 
job from start to finish, it is possible 
to catch errors before they go into 
the actual construction. During the 
inspection, the contractor is investi- 
gated, all of the weldors are checked 
for skill, the materials used are 
tested, finally the finished project is 
checked over for faults. The Insti 
tute makes a gamma-ray inspection 
and also has a portable X-ray ma- 
chine which may be taken to the site 
of the job. Some examples of jobs 
inspected: pipes for central heating 
in Paris, both steam and water, sév- 
eral petroleum cracking plants. 
bridges, large steel molds, tanks and 
cylinders for liquefied gases. 
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SPRINKLER HANGERS were stud welded to floor beams in the 
100,000 sq ft Perfection Stove Co. plant at Cleveland. Wiring 
throughout the plant is also supported by stud-welded hangers 








lh 


Photos courtesy of the Nelson Stud Welding Division of Morton-Gregor Corp 


Stud Welding 
at Stove Plant 


Lighting fixtures, wiring and sprinkler pipe at the new 


Cleveland plant of The Perfection Stove Co. are upheld 


by threaded studs attached by means of the welding gun 


BY W. R. 


BREWER 


Field Engineer, 


The George 


q" D WELDING has proved an effec- 
‘* tive means of cost reduction in 
the installation of sprinkler lines, 
lighting and other electrical services 
at the new Cleveland assembly plant 
of The Perfection Stove Co. This 
two-story, 400,000-sq-ft structure was 
built by the George A. Rutherford 
Co.. general contractor and designed 
by The George S. Rider Co. 

The building has a structural steel 
frame with Robertson Q-flooring for 
the second story. Sprinkler lines, in- 
stalled by the Automatic Sprinkler 
Corp., are suspended from special 
hanger rods stud-welded directly to 
the ()-panel. The accurate control of 
welds made possible by the automatic 
stud-welding gun enabled the connec- 
tions to be welded to the 18-gauge 
steel without harming the panels. 
Since the welding flash was confined 


S. Rider Co. 


by ferrules, it was also possible to 
weld the studs in the presence of 
combustible materials. Hence there 
was no need to cover with fireproof 
materials the crated stoves or the 
wood block flooring in areas where 
work was under way. 

Comparable savings were also re- 
ported by The Parker Electric Co.. 
electrical subcontractor, which em- 
ployed stud welding in the installa- 
tion of fluorescent lighting, wiring 
and other electrical equipment. With 
the field wide open, Parker was 
quick to recognize that it would be 
more economical to weld threaded 
studs directly to the purlins and floor 
beams than to use bolted beam 
clamps or welded brackets. First. 
the studs were manually welded in a 
single bay, effecting an average of 
six per hour. This includes the time 
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WIRING HANGER, a prepunched angle, is on 
stud located just above gun. It will likewise 
fasten on the stud operator is now welding 


FIXTURES for fluorescent lighting 


are also supported by studs. Here 


a 3 ,-in. threaded stud is being 
welded to one of the floor beams 


required for shifting scaffolds and 
blanketing the surrounding areas. 
but the welding itself required better 
than five minutes per stud. Adop- 
tion of the automatic stud-welding 
cun enabled Parker to install studs 
for the lighting hangers at an aver- 


age rate of 20 per hour. 


All of the home-run wiring as well 
as the feeder lines for the lighting 
system and the special ni, ht-light cir- 
cuit were secured to the structural 
steel by means of stud welding. 
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Electric Welding Conference 


Are and resistance welding problems from the electrical engineering 


peo being the resistance 

welding capital of the United 
States, it was altogether fitting that 
the first AIEE conference on electric 
welding should take place in the mo- 
tor city. The conference, staged at 
the Rackham Memorial Building on 
Dec. 6, 7 and 8, was a gathering of 
intellectuals at which hocum and 
horseplay were conspicuously absent. 
The 409 electrical engineers and 
welding experts attending came from 
all sections of the country in quest 
of information—and made sure that 
they got it by taking a lively interest 
in the discussion groups. 

The conference was held under 
sponsorship of the Electric Welding 
Committee, American Institute of 
Electrical Engineers, in codperation 
with the Michigan section of AIEE, 
the Detroit section of the American 
Welding Society and the Industrial 
Electrical Engineers’ Society of De- 
troit. It was smoothly stage managed. 
Session chairmen were rather ruth- 
less in holding speakers to limits of 
12 to 15 minutes per paper, leaving 
an equal amount of time for discus- 
sion. Of the six sessions, two were 
devoted to arc welding and four to 
resistance welding, the latter includ- 
ing a session on plant distribution 
systems and another on problems of 
power supply. A total of 31 papers 
were presented as well as several 
written discussions. 


Trip TO Forp PLANT 


For relaxation there was provided 
an interesting inspection trip to the 
Ford Motor Co. at Dearborn. Taken 
on a guided tour through the press 
plant, the visiting engineers watched 
mammoth presses stamping out sheet 
metal for body parts and witnessed 
the subassembly of some of the 
stamped parts by portable welding 
guns and large multiple-electrode 
spot welders. The tour also included 
a trip down the final assembly line, 
1,700 yards long, where new Fords 
took shape, at a rate of seemingly 
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standpoint were discussed at the AIEE-sponsored Detroit conference 


BY CLYDE B. CLASON 


one a minute, from wheelless chassis 
to finished automobile. 
Monday. the first day of the con- 


ference, was devoted to morning and 
afternoon sessions on are welding. 
The opening session was called to 
order by E. H. Vedder, Westinghouse 
Electric Corp., Buffalo, the able 
chairman of the AIEE Electric Weld- 
ing Committee. 

The initial session, on the “funda- 
mentals” of arc welding (as scien- 
tists understand fundamentals) was 
under chairmanship of Dr. R. C. Mc- 
Master, Battelle Memorial Institute, 
Columbus, O. Papers were given by: 
Dr. J. D. Cobine, General Electric 
Co., Schenectady; Dr. Lauriston P. 
Winsor, Rensselaer Polytechnic In- 
stitute, Troy, N. Y.; D. C. Martin, 
P. J. Rieppel and C. B. Voldrich, 
Battelle Memorial Institute; Dr. T. B. 
Jones, Johns Hopkins University, 
Baltimore; R. C. Freeman, General 
Electric Co., Fitchburg, Mass. 

Dr. Cobine’s paper presented a 
summary of the physical phenomena 
occurring in the short, high-pressure, 
heavy-current welding arc. Apparent- 
ly much of what goes on there is 
still veiled in deep mystery. “Phys- 
icists steer clear of anything so hor- 
rible as the welding arc,” Dr. Cobine 
interjected. “They shudder and go 
on to something more simple.” 

What is known is that the column 
of the arc burns in a gas mixed with 
metal vapor from the electrodes. The 
gas in the column is at a very high 
temperature, ranging from 5,000 K 
to 7,000 K (9,525-13,125 F). The 
voltage drop of the arc is equal to 
the ionization potential of the gas 
in which it burns. Some of these are: 
helium 24.5 volts, argon 15.7, nitro- 
gen 14.5, oxygen 13.5, iron, copper 
7.5, sodium 5.12. 

At the cathode end of the column 
is an extremely important and poorly 
understood region known as the ca- 
thode drop region, where the cathode 
spot is located on the surface of the 
electrode. The cathode spot is the 








point of current transfer, and the 
cathode drop region is the space in 
which energy conditions are estab- 
lished to make that transfer possible. 
The how and why are still unsettled: 
the theory of electron emission is 
satisfactory only for tungsten and 
carbon rods. 


ANODE Spots 


Further light on what occurs in 
the welding arc was shed by Dr. T. 
B. Jones, assistant professor of elec- 
trical engineering at Johns Hopkins, 
who described some interesting ex- 
periments with arcs moving at high 
speeds. A metal tape was wound 
spirally to cover the surface of a 
6-in. pipe, which was then placed in 
a lathe and revolved. The tape was 
connected as the anode of the cir- 
cuit and a carbon electrode on a 
straight-line traveling carriage as the 
cathode. Motion pictures showed 
plainly the formation on the tape of 
anode spots in which metal was 
melted and piled up in a peak as 
though from a vortical or whirlwind 
motion. Such spots were not found 
when the tape was connected as the 
cathode. 

Other high-speed motion pictures 
of the arc, taken in color at the 
Brooklyn navy yard at a rate of 4,000 
frames per second, were presented by 
Dr. Winsor. Clear indication was 
given of each current pulse and when 
the polarity changed. 

Dr. Winsor’s own paper was a pre- 
liminary report on instrumentation 
developed in an investigation of weld- 
ing arc stability sponsored by the 
Bureau of Ships of the Navy Depart- 
ment. By means of this new equip- 
ment and a mechanical welding head, 
the performance of a number of dif- 
ferent commercial electrodes of the 
same AWS classification was investi- 
gated and found to vary widely. The 
method involves the use of electronic 
circuits for determining root-mean- 
square values of the fluctuating com- 
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4T FORD ROTUNDA, 200 electrical engineers and welding experts begin 
their tour of the Rouge plant as part of the electric welding conference 


ponents of are current and voltage, 
and for counting short circuits. These 
ircuits are supplemented by record- 
ng instruments for measuring the 
iverage values of arc current and 
voltage. 

Burn-off steel 
welding electrodes were surveyed in 
the Martin-Rieppel-Voldrich paper. 
Mr. Martin presented data to show 
that various types of bare and coated 
electrodes of the same wire diameter 
may differ in burn-off rate under the 
same welding conditions. A _ pro- 
nounced effect is also produced by 
changing the electrsde connection 
from the negative to the positive side 
of the d-c welding circuit. 

The session concluded with a brief 
discussion of welding equipment 
from the viewpoint of the users’ 
needs by R. C. Freeman, of General 
Electric. Good equipment, said Mr. 
Freeman, should be functional in de- 
sign and provide welding perform- 
ance, a simple and accurate current 
control, ready portability, low main- 
tenance and long life. 


characteristics of 


INERT-ARC WELDING 


The afternoon session on inert-at- 
mosphere arc welding was under 
chairmanship of E. F. Steinert, West- 
inghouse Electric Corp., Buffalo, and 
included papers by H. T. Herbst, The 
Linde Air Products Co., Newark; E. 
H. Roper, Air Reduction Sales Co., 
Murray Hill, N. J.; A. U. Welch, 
General Electric Co., Holyoke, Mass. ; 
G. QO. Hoglund, Aluminum Co. of 
America, New Kensington, Pa.; R. 
D. Williams, P. L. Mirolo and C. B. 
Voldrich, Battelle Memorial Insti- 
tute; and C. W. Frick, General Elec- 
tric Co., Schenectady, N. Y. 

Mr. Herbst covered the general 
fundamentals of the process with 
both non-consumable and consuma- 


ble (metal-arc) electrodes. Mr. Ro- 
per and Mr. Welch discussed equip- 
ment, including new control devices. 

Use of the inert-arc 
aluminum welding was the subject 
of two papers. That of the three re- 
searchers from Battelle, presented by 
R. D. Williams, pertained to the elec- 
trical problems encountered :n weld- 
ing aluminum plates 44 to 21% in. 
thick. These problems were: magni- 
tude of welding current (up to 900 
amp), partial rectification of weld- 
ing current (d-c component superim- 
posed on the alternating current), 
stabilization of the arc, control of 
wire feeding, high open-circuit vol- 
tages. With mechanized welding, 14 
and 1% in. electrodes were used for 
the thick-section aluminum; with 
manual welding the upper limit was 
5/16 in. 

Mr. Hoglund considered aluminum 
welding from the standpoint of the 
user. He stressed that the higher 
costs of the process must be balanced 
by its advantages such as the elim- 
ination of flux, reduced finishing, 
etc., if use is to be worthwhile. Since 
gas is one of the principal cst items, 
it pays to take extra precautions not 
to waste it. (Valves for turning the 
inert gas on and off automatically 
were discussed by Mr. Welch. It is 
interesting to note that shutting off 
the gas too soon may cause sufficient 
oxidation of the tungsten to increase 
electrode consumption 20 times.) 


process in 


Rapio INTERFERENCE 


The timely and highly important 
question of radio interference caused 
by the high-frequency currents used 
for arc stabilization was allotted to 
C. W. Frick, general engineering and 
consulting laboratory, General Elec- 
tric Co. Though the number of com- 
plaints has not been large, it is de- 
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hbeheves. for the 


Mr. Frick 


welding industry to put its own house 


sirable. 


in shape in order to avoid a forcible 
housecleaning by the Federal Com- 
munications Commission. 

Briefly summarized, the apparatus 
circuit or some part of it, under cer- 
tain conditions. acts like a radio an- 
tenna and transmits the disturbance 
by radiation. Means for minimizing 
the disturbances include use of the 
favorable types of 
proper adjustments, etc., and also 
properly applied shielding and the 
effective placement of grounds. Pre 


most circuits. 


cautions should be observed in the 
installation of filters. 


THREE-PHASE WELDING 


A roundtable discussion on three- 
phase welding featured the first ses- 
sion on resistance welding. held Tues- 
day morning under the chairmanship 
of G. W. Garman, General Electric 
Co., Schenectady. Papers were pre- 
sented by the representatives of four 
manufacturers: Thomson Electric 
Welder Co., Federal Machine and 
Welder Co., Sciaky Bros. and Taylor- 
Winfield Corp. 

J. F. Deffenbaugh, Federal, and F. 
L. Brandt, Thomson, discussed the 
subject from the point-of-view of fre- 
quency 


Such a system 


was explained by Chairman Garman 


conversion. 


to consist of two rectifiers which pass 
current in turn successively through 
the primaries of a welding transform- 
er, producing a so-called low-fre- 
quency current (12 cycles per sec- 
ond). 

J. L. Solomon, Sciaky, differed in 
this interpretation of the welding 
machine as a frequency converter; to 
him the three-phase system, as de- 
veloped by Sciaky, is a means of pro- 
ducing unidirectional pulses of sec- 
ondary current length 
from 1 60 to 1 “In many 
cases, says Solomon, “the complete 


varying in 
3 seconds. 


welding job can be performed with 
a single unidirectional impulse, the 
next weld being effected by a second 
unidirectional impulse of opposite 
polarity: or, in the welding of 
heavier gauges, a series of these im- 
pulses may follow each other until 
the weld is formed.” 

All three authorities were substan- 
tially in agreement that the three- 
phase system provides a more bal- 
anced load, a better power factor and 
a gradual rise of welding current, 

(Continued on Page 84) 
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Idle 


Welders 


Needn’t Cost Money 


Startling possibilities for saving power 
and cutting d-c welding costs are found 


in the automatic start-stop control and 


arce-time 





BY F. H. VARNEY 
D.} Welding ( ontrols 
Oakland, Calif 





oe familiar with arc welding 
are aware that d-c welders run 
idle a considerable portion of the 
time. Is it feasible and is it worth- 
while to shut them off instead of 
allowing them to run idle during 
periods when no welding is taking 
place? A number of considerations 
enter into the answer to this ques- 
tion. 

How much running time can be 
eliminated? 

How often will the welder have to 
start and stop? 

What would the net effect be on 
electric power load (amperes), de- 
mand (kilowatts or _ kilovolt-am- 
peres), energy consumption (kilo- 
watthours) and power factor? 

What would net effect be on over- 
all maintenance costs? 

Will there be any interference with 
normal are welding techniques or 
with weld quality? 


METHOD oF TEs1 


To help find the answers to these 
questions, the special instrument 
shown in Fig. 2 was developed. This 
instrument, when connected to an 
electric-driven d-c welder, registers: 

(1) The total number of minutes 
that the welder ran. 

(2) The number of minutes the 
welder would have run if it had been 
shut off each time there was a two- 
minute period of running idle. 

(3) How many times the. welder 
would have started and stopped if 
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totalizer, recent studies 







show 


I—FOUR OUT OF FIVE welding machines assigned to the five men 











pictured in the above typical tank welding scene are running idle. 


above. 


operated as described in (2 

(4) How many times the welder 
was actually started. 

(5) The total number of minutes 
of are time. 

A number of instruments of this 
type were built, and tests were con- 
ducted in shops and plants of vari- 
ous sizes and in a variety of indus- 
tries. In a typical test installation 
(see Fig. 2), the instrument was left 
connected to a welder for two days, 
then moved to other welders in the 
same plant for two or three days 
each. The selection of welders was 
usually made with the purpose of 
securing data representative of the 
average conditions for each type of 
welding operation, although in a few 
instances a deliberate attempt was 
made to select extremes. Readings 
were taken at the beginning and end 
of each shift in most cases, and were 
entered on the log sheet designed for 
this purpose (see Fig. 3). 

An interesting psychological fac- 
tor that came to light illustrates the 
need for caution in the use of data 
gathered by conventional time-study 
methods in which stop watches are 
used. Some of the tests made with 
the special instrument showed a rela- 
tively high arc time for the first day. 
followed by substantial decline in arc 
time during subsequent days as the 
operator became less concerned over 
the fact that a test was being run 
and the “test attitude” wore off. 

How much running time can be 
eliminated ? 
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The idle welders cost money—the big question is how much? 


a 
Answer: Usually about 55% 
(Fig. 4). The tests indicate that for 
most industrial welding the amount 
of running time that can be elim- 
inated by shutting off the welder 
after two minutes of idle running 
falls in the range of 40 to 70%, with 
55% as an average figure that could 
be applied in most instances with 
reasonable accuracy. 

Even in operations which seem- 
ingly offered little or no opportunity 
for reduction of running time, the 
impartial instrument indicated that 
the welder could be kept shut off 
30% of the time even when allowed 
to run idle for two minutes before 
being shut off. For example, a 30% 
reduction in running time was found 
possible in an efficiently run plant 
producing domestic hot water storage 
tanks on a conveyor belt. 


How often will the welder have to 
start and stop? 


Answer: About ten to twenty 
times per eight-hour day. Two min- 
utes delay between cessation of weld- 
ing and shut-off will usually make it 
possible for the operator to change 
electrodes, clean and inspect the weld 
and do the other numerous small 
tasks required of him without the 
welder shutting off. In rare instances, 
it was found that a delay of 2% 
minutes further reduced the number 
of starts and stops. In other in- 


stances, it was found that the time 
delay could be shortened (in some 
cases to as little as 15 seconds) to 
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80% 
IDLE RUNNING TIME 


/ARC Time | 





OFF (WITH AUTOMATIC 
CONTROL WITH 2 MINUTE 
TIME DELAY) 


2-TEST INSTRUMENT mounted above welder registers the total 4—PIE CHARTS represent what happens to 


running time, number of starts and stops, are time, etc. Most of the the 80% idle running time when welders are 
tests were run two or three days on each machine, on various jobs equipped with automatic shut-off control 





effect a further reduction in running 
time of the welder. 


. TTT used torsteeh Redk Producten, 
DEMAND ALSO REDUCED Welding set: vake PM 5120 SOQ A vo1ts44Q cycles. QP, location hast Qung 


What effect on power demand, ee rar | TT a 4 
onsumption and power factor? Time and date, end of test rum... . :00 PM 1/24 12:30AM 725 4:00 Pm 125 
Answer: Since the type of auto- Time and date, start of test run. . (7:30AM 7/24! 4:00 Pm 124] 8:00 am 125 


matic start-stop control under con- Total elapsed time, in minutes (A). 480 480 480 
sideration keeps the welder shut off Meter No, 1 


at times when it would otherwise be P -—— 
running idle. only the characteristics ene SOTENR fF C08 HE et The 2 2514 2030 | 3522 
eer Meter reading et start of test run. . (QOIO 2514 | 3030 _ 

504 5le 
































of the welder when running idle have 
bearing on the above question. weauanuiel (he. 

Conventional ammeters, wattme- Mover Ho, 8 
ters, watt-hour meters and voltmeters Meter reading et end of test run, . 1937 2199| 
were used in a series of tests (Fig. Meter reading et start of test run, | 1646 | 1937 
5) to determine the kind of load that Differences Ws o 2a 2 2 
the idle-running welder puts on its B minus C (Min, running time saved) 213. zZ 
three-phase, 60-cycle power supply. 
\ wide variation was found in the pee — = C—o.. a on “49 | > 53« |e = G! od 
rate at which welders use power 
while running idle. The factors re- 
sponsible for the variations are the 
output rating of the welder, the Meter Nos 3 
power supply voltage, the condition Meter reading at end of test run. .| Q280 0296 Q317 
of the welder and the position of the Meter reading at start of test run «| OZGG 0280 0296 


d-c voltage control adjustment. For No, of sutomatic starts-stops . . - 14 le al 
welders rated at 300 amp, values of Meter No. 4 ee eee 

idle running input were mostly in Meter reading et end of test run. . | OT Os O120 — 
the range of 3.5 to 4.5 kw. For 400- Weter reading at stect of test run | OG OUT O18 


| vA 











Note: (B) equals actual running time of welding set, in minutes, 
(C) equals number of min, welding set would heve run if equipped with DV Control 






































amp-rated welders, the idle running No, of manuel sterts-etops. . 
inputs were usually in the range of —— 
4 to 6 kw, with isolated instances iene dnadiien ot aes ut Seek ten 1139 1249 


running as high as 8.5 kw. 
mning as high as 8.5 kw | dian Gethiiee ob eteis of tosh va 1033 1139 
Power factors were usually in the | 106 HO 

















Arc time, minutes . 











range of 25 to 35%. me) Ea Oe 

The effect on the power supply of ere 11/45 
using automatic start-stop controls to 
reduce by about 50% the running 3—LOG SHEET for three test runs shows reductions in welder running time 
time of an average group of welders of 44, 53 and 61%—an average reduction of 53% of total time worked 
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was found to be approximately: 

(1) Reduction in load at 220 
volts, three-phase, 17 amp per welder. 

(2) Reduction in demand (on 
which power bills are based), 2.5 
kw per welder. 

(3) Reduction in reactive kva, 7 
rkva per welder. 

(4) Reduction in energy consump- 
tion per month per eight-hour shift, 


430 kwh per welder. 
STARTING UP AGAIN 


A welder requires approximately 
one second for coming up to full 
speed from a standstill. The energy 
consumed during this period was 
measured and found to be approxi- 
mately equal to the amount of energy 
which the same welder would con- 
sume while running idle for seven 
seconds. Taking into account the 
average number of starts and the re- 
duction in welder running time that 
would result from the action of the 
automatic start-stop control, it was 
found that the added energy con- 
sumed during the starting periods is 
about 1% of the reduction in energy 
consumption due to elimination of 
needless idle running of the welder. 
Similarly, the tendency for increase 
in demand due to the start-up is only 
about 1% of the decrease in demand 
resulting from the action of the auto- 
matic start-stop control in keeping 


about half of the welders shut off. 
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5—METER READINGS on this idling welder are, left to right: 
33 amp, 12.6 rkva and 4.4 kw. Respective multipliers for read- 
ings are 10, 20 and 20. The computed power factor is 35% 
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NUMBER OF STARTS & STOPS PER DAY 
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@ OFFICE BUILDING ELEVATOR 
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@@ A.C. WELDER WITH SAFETY VOLTAGE REDUCER 
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And the load added to the electrical 
circuits is only about 1% of the 
reduction achieved by eliminating 
the idle running. 

Almost without exception, the re- 
duction in the power bill has proved 
to be sufficient to exceed the full cost 
of the automatic control equipment 
in the first year of use. Each public 
utility has its own set of power rate 
schedules, so it is not possible to 
state exactly what the effect on the 
power bill will be. 


WeE.Lpers Last LONGER 


What net effect on overall main- 
tenance costs? 

Answer: Cutting the running time 
of a group of welders in half is sure 
to result in a major reduction in 
wear and consequent reduction in the 
amount of maintenance work and de- 
terioration of the equipment. Be- 
cause of the two-minute delay be- 
tween cessation of welding and shut- 
down, the number of extra starts and 
stops is so small (see Fig. 6) that no 
noticeable increase in wear of the 
magnetic contactor of the welder 
need be considered. 

The added maintenance of the 
automatic start-stop control itself has 
proved to be a minor factor, pro- 
vided that the control equipment is 
of simple, rugged design and almost 
free of moving parts (Fig. 7). 

Any interference with welding 





6—STARTS for d-c welder equipped with auto- 
matic controls set for 2-minute time delay are 
only 1/100th those of an office building elevator 








technique or quality of weld? 

Answer: There can be no inter- 
ference with welding technique since 
the operator does exactly what he 
would do if his welder were not 
equipped with the automatic start- 
stop control and were left running 
continuously, night and day. When 
he is ready to weld, he merely 
touches the electrode to the work- 
piece to draw an arc. The contact 
made by the electrode causes the 
automatic control to start the welder 
instantly. There are no extra wires 
running to the electrode holder and 
no buttons to push. The only differ- 
ence is that the operator does not 
have to leave his work, either to start 
or to stop the welder. 

The automatic control starts the 
welder so quickly that there is no 
possible way to weld at the incorrect 
values of welding current or voltage 
existing during the starting period. 
No other aspect of the automatic 
start-stop control can have any effect 
upon weld quality. 


Arc-TIME TOTALIZERS 


If desired, an arc-time totalizer 
can readily be incorporated as a part 
of the automatic start-stop control 
(Fig. 7). When so included it costs 
but a fraction of what a separate arc- 
time totalizer would cost. Another 
rather important advantage to in- 
cluding the totalizers as a part of the 
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7—CONTROL with arc-time total- 
izer (left, center). Cover has been 
removed to show construction 


start-stop control is psychological: 
attachment of a device which serves 
no purpose other than to register 
welding time is likely to offend or 
worry the operator because of his 
ignorance of the purpose to which 
arc-time data are put. When the 
totalizer is just an incidental part of 
a control, he is not so likely to jump 
to wrong conclusions concerning it. 

Three methods have been used in 
the past to gather quantitative data 
on the welding operations: the foot- 
age welded, the pounds of electrodes 
consumed and the stop watch. The 
arc-time totalizer has advantages in 
convenience and accuracy over all of 
these, and it lends itself to continu- 
ous rather than spot checking. 

It will be recognized that the total- 
izer registers the welding time for 
the machine rather than the man. 
Arc-time data averaged over a period 
of time or for a group of welders are 
of greater value and significance than 
information on how much arc time 
a particular individual ran up in a 
few working hours. 

It is almost impossible to antici- 
pate the uses to which arc-time data 
can be put in any individual plant. 
This point can be illustrated by cit- 
ing a few cases: 


THREE More PIEcEs PER MAN 


Two operators were each produc- 


ing 33 pieces per day. It was 


UTE EE 


arc time 
arc time 
od C 


time was 


29 29 


8—ARC.-TIME meter readings as tabulated for a West Coast plant fabricating 
steel tanks and heat exchangers. Arc time increased from 11 to 23% 


wrongly assumed that they were run- 
ning up the same arc time each day. 
The arc-time totalizer brought to 
light the unexpected fact that one 
operator’s arc time was running con- 
siderably less than the other’s. Fur- 
ther investigation revealed that the 
operator with the higher arc time 
had been consistently overwelding 
his pieces; however, he had also de- 
vised a faster, easier way for loading 
the piece into the fixture. When both 
operators used the easier way of load- 
ing the fixture and both did the 
proper amount of welding, the out- 
put increased to 36 pieces per day 
per man. 

The dollar value of this increase in 
production was determined from the 
amount of the increase, (36—33) -— 
33 = 0.091 — 9.1%, the hourly 
wage ($1.65) and the number of 
hours worked per month (173). It 
was found to be 0.91 & 1.65 & 173 
== $25.98 per month per welder or 
per control. The added cost of the 
arc-time totalizer was only a fraction 
of this monthly gain. The saving in 
electrodes, though sizable, was not 
accurately measured. 

In the above case, the quality of 
the weld was of minor importance, 
but there are many welding opera- 
tions in which the strength and qual- 
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ity of the weld are paramount. By 
establishing the optimum arc time 
for a particular operation, subse- 
quent records of arc time for the 
operation can be used as a means for 
quality control. 

Another, even more spectacular, 
instance of the potential value of the 
arc-time totalizer is illustrated by the 
series of totalizer readings tabulated 
in Fig. 8. These are actual readings 
taken in a West Coast plant fabricat- 
ing steel tanks and heat exchangers 
The average are time for ten out of 
the group of 29 welders was 11% 
during the initial period of use of 
the totalizers. The average arc time 
for the next two weeks rose to 18%, 
and for the three weeks following to 
23%. Using 11% as an index of 
the initial production rate, and 23% 
as the final rate, the increase is meas- 
ured by (23—11) — 11 = 1.09 or 
109%. Production more than 
doubled! 

The dollar value of the 109% in- 
crease was estimated at $311 per 
month per welder, when figured with- 
out any allowance for overhead and 
on a one-shift basis. 

Of the several factors contributing 
to the increase, not the least was the 
psychological value of the arc-time 
totalizer. 
















I—SPOT WELDING front door post assembly to the 


floor pan in framing jig of an auto body assembly line. 


2—BODY BRACKETS spot welded to floor pan. Cup of 
gun is placed halfway over edge of the 0.064-in. bracket 
to produce a weld similar to a gas-weld tack 


Spot Welding with Inert Gas’ 


A new process makes use of the inert-gas-shielded arc to 


Previously, metal-are plug welds had to be made 











BY FRANK J. PILIA 
Development Engineer, 


The Linde Air Products Co 


















RESISTANCE spot weld is pro- 
a duced by the effect of high 
current and pressure applied to elec- 
trodes, while a gas-shielded spot weld 
is produced with fusion alone. The 
weld is produced by the heat from 
an arc applied to the top surface of 
two lapped pieces of metal. Since no 
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produce spot welds without back-up. It offers important 


3/32 in., the setting varying with 
the materials being welded. 

Other apparatus required consists 
of a standard 60-cycle a-c metal-arc 
welding transformer with a built-in 
high-frequency unit and, preferably, 
power-factor correction. A timing de- 
vice using either a mechanical clock 





advantages where access can be secured from only one side 


sembly is both flexible and rugged. 
being capable of withstanding con- 
siderable abrasion and rough han- 
dling on shop floors. 

In a typical cycle of operation. 
the cup of the gun is brought to 
bear against the top of two lapped 
pieces. The trigger is depressed 
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forging pressure is required on the or electronic timer is employed. momentarily, closing the main con : 
fused nugget, no back-up nor access _ Longer time cycles are required than tactor on the power supply to th 
to the reverse side is necessary—one in resistance welding, and instead of welding transformer. As the pri 
of the major advantages of the the circuits for “squeeze” and “hold” mary contactor closes, the argon sole 
process. times there is a circuit for argon noid valve in the timing device opens iC 
The welding action is controlled shut-off delay. to allow flow of argon to the cup. ii 
by the current input and by the time The high-frequency current super ve 
the arc is allowed to dwell upon the ALL In OnE Hose imposed upon the welding circuit be 
material being welded. The arc, tung- ionizes a path between the electrod: es 
sten electrode and fluid puddle are The argon is distributed through a and the workpiece, allowing the 60 a 
shielded with argon in a manner  gerijes of orifices in the electrode. cycle welding current to initiate th je 
similar to conventional inert-gas- holding mechanism and is allowed to TC. 
shielded arc welding. flow smoothly through the interior When welding current begins t: 
of the cup. Four V-shaped notches at flow, a relay in the circuit closes to 
Gun AND EQUIPMENT the base of the cup allow it to be initiate the preset timing cycle. At 
purged of the gases contaminated by _ the end of the correct time interval. p 
A welding gun about the size of welding. The cup is completely in- the primary contactor on the welding 
a Colt 45 automatic performs the ulated from the current-carrying ‘transformer opens and extinguishes ' 
actual weld. The gun is of molded members. the arc. A second timer then con e 
plastic and is fitted with a water- Three hoses and a switch cord, all _ tinues the flow of argon to allow th ‘ 
cooled copper cup in which a tung- encased in one rubber jacket ap- electrode to cool in an argon at- f 
sten electrode is centrally located. proximately 25 ft long, supply weld- mosphere. The cooling time is usually : 
The electrode is spaced back from ing current, cooling water, argon gas Sabntendt of paper oxetdnted at the a0 ' 
the end of the cup by approximately and trigger control. This cable as- })4!, A}VS meeting, Philadelphia, Oct ' 


3—SIDE PANEL assembly joined to floor pan. Note 
compact hose assembly—a single rubber jacket carries 
the welding current, water, gas and switch control 


5—WINDSHIELD FRAME is added to front assembly. 
These welds, subsequently covered with body solder, are 
sufficiently flat as-welded to require no grinding 


4—ALONG DOOR SILL, reinforcing gas-shielded spots 
insure resistance spots against failure. The reinforcing 
welds were previously made by the metal-are process 


ie | 1 
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6—COMPLETED CAR BODY ready for shipment to the 
assembly plant. Body is made more quickly and made at 
lower cost because of inert-gas-shielded spot welding 


10 to 15 seconds for a 12-in. tung- 
sten electrode. The welding cycle can- 
not be repeated until the trigger has 
been released, and the arc has been 


extinguished. This precaution pre- 
vents unintentional refiring or time 
cycles longer than those preset. 


APPLICATION TO AUTO BoplEs 


The automobile body is designed 
primarily around the resistance spot 
welding process, yet resistance spot 
welding is not always feasible be- 
cause of obstruction of the work or 
inability to reach the opposite side 
for back-up. In such cases, the 
inert-gas-shielded arc spot welding 
process can substitute for metal-are 
welding. Although either process can 


be used on locations where no back- 
up is available, inert-gas-shielded 
spot welding is faster, easier and re- 
quires no particular skill nor train- 
ing. By comparison, a single gas- 
shielded spot weld in 0.037-in. deep- 
drawing mild steel produces the same 
mechanical properties as a metal-arc 
weld %4-in. long or an oxyacetylene 
weld 1%-in. long. 

This process is particularly advan- 
tageous in the framing jig on as- 
sembly lines. In relatively inaccesible 
spots, the number of spots produced 
per hour can be greater than that 
produced with the cumbersome spe- 
cial spot-welding units now required 
to reach such places. 

An application which is particu- 
larly suited to the process is the 
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production of spots to be subsequent 
ly covered with body solder. With 
metal-arc welding on this type of 
joint design, it has been necessary 
to grind the weld flush or below the 
intended surface of the solder fill. 

The welds produced by the gas- 
shielded are spot welding process 
are relatively flat, and the grinding 
operation is eliminated. 

The accompanying _ illustrations 
show the application of the process 
to automobile body 
These photos are 


fabrication. 
made _ available 
through the courtesy of the Briggs 
Manufacturing Co. and show steps 
in the fabrication of 1948 models 
of a well-known car. 

Fig. 1 shows the welding of the 
front door post assembly to the floor 
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pan in the framing jig. These welds 
were previously made by metal-ar 
plug welding. Resistance welding was 
not considered practicable because of 
the size of the unit that 
would be required to reach around 


welding 


the body sections involved. 

Body brackets are welded to the 
floor pan shown in Fie, 2. The 
bracket is made of 0.064-in. material. 
In this particular operation, the weld 
is being made on the edge of the 
bracket to produce a weld similar to 
a gas-weld tack. The body is on a 
wheeled dolly and proceeds down 
the line during the welding. 

SIDE PANEL TO FLOOR PAN 

The welding of a side panel as 
sembly to the floor pan in the fram 
ing fixture is shown in Fig. 3. Two 
gas-shielded spot welds are made on 
this flange in the fixture, and the bal- 
ance of the welds are made after 
the body is removed from the fixture 
and is proceeding down the line. A 
few carefully selected spots, properly 
located during body framing, elim- 
inate much of the poor fit-up usually 
encountered on the line. Without the 
welds, this particular flange would 
open approximately 3/16 to 14 in. 
upon being removed from the fram- 
ing jig. Two welds on each flange 
completely eliminate the separation. 

The process may be used for re- 
inforcement of resistance welds. Ap- 
proximately four welds are spaced 
along the door sill joint shown in 
Fig. 4. These reinforcing welds were 
previously made by metal-arc. 

Fig. 5 shows the use of the process 
to replace metal-are tack welds. These 
welds join the windshield frame to 
the rest of the front assembly. They 
are subsequently covered with body 
solder and so must be flush or slightly 
lower than the surrounding surface. 
When metal-arc welding was used, 
the welds required grinding to re- 


move the excess weld metal. With 
gas-shielded spot welding, no grind- 


ing is necessary. 

An interesting application is the 
joining of side panels to the front 
assembly in the framing jig. Re- 
sistance welding could not be 
on this joint because its reverse side 
was inaccessible. Due to the extreme- 
ly different section 
0.037 to 0.090 in.—gas welding was 
too slow to keep up with the fixture. 
The metal arc could not be used on 
the framing fixtures because of flash, 


used 


thicknesses 
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smoke and spatter. When inert-gas- 
shielded ar 


spot welding was 
adopted, a 70% reduction in door 


fitting time was achieved. The welds 
prevent the distortion of the door 
frame when the body is lifted from 
the framing jig. 

The completed body is shown in 
Fig. 6. This body is better. 
more quickly and at lower cost be- 
cause of the use of inert-gas-shielded 
spot welding. 


made 


LINERS FOR PRESSURE VESSELS 


In addition to automotive opera- 
tions, the process has been success- 
fully used in attaching light sections 
to very heavy sections. It is entirely 
possible to attach 0.040-in. sheet to 
a section 4-in. thick in various metals. 
Because of this, the process is prac- 
ticable for applying stainless-steel 
liners to mild-steel pressure vessels. 
The surface of the mild steel should 
be free from mill scale, rust or dirt, 
and the liner must contact the mild 
steel in the vicinity of the weld dur- 
ing the welding operation. Welds can 
be made in flat, vertical or overhead 
positions. 

Inert-gas-shielded spot welds in 
stainless steel have the same corro- 
sion resistance ag inert-gas-shielded 
continuous welds. In materials sub- 
ject to carbide precipitation, the zone 
of precipitation around the weld will 
be extremely narrow due to the 
quenching effect of the heavier mass 
behind the weld. Weld time and cur- 
rent cycles can be set up so that very 
little dilution of the stainless steel 
liner by the mild-steel back-up oc- 
curs. The dilution, in fact, can be 
restricted to the area of juncture 
between the mild and stainless steel. 

The process can be used satisfac- 
torily to attach the top sheet to a 
corrugated sandwich such as is used 
in the manufacture of trailers and 
railway equipment. A _ corrugated 
sandwich is made by resistance weld- 
ing the tops of the corrugated sheet 
to one of the side sheets. Because 
of the inaccessibility of the reverse 
side of the corrugation, resistance 
welding is impracticable for attach- 
ing the final side sheet. Gas-shielded 
arc spot welding has been used on 
these operations with very satisfac- 
tory results. Sandwiches have been 
made employing as many as 700 
welds for the final assembly. 

Metal furniture and cabinets can 
be easily fabricated by this process. 
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Manufacturers of such widely diversi. 
fied objects as outdoor display signs, 
home appliances and food handling 
equipment should find wide use for 
it. Mild steel and stainless 
thicknesses up to 0.078 in. 
ing successfully welded in 
tion. 


steel in 
are he. 


produc. 


WELDING ALUMINUM 


Aluminum materials up to 0.061 
in. thick can also be welded with the 
same speed and satisfactory results. 
Welding conditions for aluminum 
are, however, somewhat different 
from those of mild steel and stain. 
less steel. Due to the conductivity of 
aluminum, it is necessary that the 
sheets be in very intimate contact. 
To obtain the required fit-up, some 
means must be employed to back the 
reverse side of the weld. In the case 
of large structures, this may be done 
by a bucking bar held by a helper. 
Where smaller objects are made on 
a production basis, blocks can be 
located in a fixture to back the weld. 

One rather unique feature is that 
it is possible to control the current 
and time settings so that welds can 
be made without disturbance to the 
reverse side of the sheet being 
welded. As an example, it was pos- 
sible to produce five spot welds on 
an aluminum refrigerator vegetable 
bin assembly, reverse side of which 
was to be painted with a high gloss 
enamel. When resistance spot weld- 
ing was used, considerable finishing 
of the aluminum was required in 
order to remove all evidence of the 
spot welds. Inert-gas-shielded arc 
spot welding did away with this 
finishing operation. 

Surface conditions of aluminum 
materials require special attention. 
Oxides, carbonaceous materials and 
surface dirt must be entirely removed 
before welding. Chemical cleaning. 
vapor blasting or scratch brushing 
will produce satisfactory surfaces. 


WELD PROPERTIES 


Depending upon the material thick 
ness, welding conditions and rapidity) 
of operation, cost per spot ranges 
between 1 to 4 mills; welding times 
around 14 to 6 seconds per spot 
Rejects due to weld failures average 
about 114%. Malformed welds due 
to electrode contamination with the 
weld puddle and burn-throughs du: 
to sheet separation and extremes in 








NOW AVAILABLE... 
INCO’S SPECIAL WIRES FOR SHIELDED 
ARC WELDING OF MONEL, NICKEL and INCONEL 


The International Nickel Company announces a series of 
bare filler wires developed especially for inert gas metal 
arc welding of Nickel and Nickel alloys. 


The new wires will be designated as follows: 
“60” MONEL* 
“61” NICKEL 
“62” INCONEL* 
“64” “K” MONEL* 


All wires in the new “60” series will be produced in stand- 
ard diameters of 1/16 and 3/32 inches. The standard 
length will be 36 inches. 


For further information, send for the latest catalog of 
INCO welding materials. *Reg. U. S. Pat. Off 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


BLEM OF SERVICE 


NICKEL ALLOYS pon + “K"* MONEL + “S’* MONEL + “R’* MONEL + “KR’* 


Tint wate * INCONEL* + NICKEL + “L’* NICKEL + “'Z”* NICKEL 
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3070R 
Wik OXYGEN 


precision 
regulation 


OXYGEN 
ACETYLENE 
HYDROGEN 


*Reg. U.S. Pat. Office 

















































































































TWO-STAGE 


RESOLATOR 





The precision performance of the two-stage 
RegOlator is especially desirable for piped distri- 
bution systems and other applications where large 


volumes of high pressure gases must be controlled 
accurately. 


Two-Stage RegOlator Gives You Plus Performance! 


Constant delivery pressure regardless of drop in 
pressure at the inlet... Patented design incorpor- 
ates nozzle-type first stage counterbalanced by 
stem-type second stage... Triple action cartridge 
filter eliminates troubles usually caused by rust, 
dust or dirt. 


Write for complete information. 


~~ BASTIAN-BLESSING® 


son Ave 


Chicogo 30, Ill 


High Press 
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power-factor variation average 4 


rejects. For various thicknesses 
mild steel and stainless steel. ¢ 
welds made by the inert-gas p; 


rocess 
were compared with those ouk | 
standard resistance welding. The ¢ 
rect tension static samples of {j 
inert-gas spot welds had lower value 
than the resistance spot welds. In 4 
other kinds of tests, however. the 
very closely approximated the 

erally accepted resistance spot-wel 

ing values. 

Inert-gas-shielded are spot weldin: 
has several inherent advantage: 
which make the process ideally suit 
for production welding. The abiliy 
to join two pieces of metal in ¢! 
lapped condition from one side 
the sheet only is one of its outstan 
ing features. The extreme portabilit 
of the apparatus is also worth no 
ing. The gas-shielded gun weigh: 
only 2 lb, and the cables and hose: 
necessary for its operation are e; 
cased within a hose sheath approx 
mately 11/16 in. in diameter. Th 
welding cable in this assembly 
only 10,000 circular mils in diameter 
The total assembly is about as light 
and flexible as a piece of 4/0 welding 
cable. Resistance spot-welding guns 
may weigh upwards of 40 lb and 
have two welding cables of severa 
hundred thousand circular mils t 
carry the 5,000 to 10,000 amperes rv 
quired to make a weld. The length oi 
cable on the inert-gas spot welding 
gun is 25 ft as compared to a maxi 
mum of 8 ft on a resistance welding 
oun. 


Witt Win Its Own PLAceE 


The _ inert-gas-shielded arc 
welding process does not and is not 
intended to compete with resistanc 
spot welding. Due to the cost of the 
shielding gas and the longer tim 
cycles involved, such competition is 
impracticable. What the new process 
does do is to fill the very conspicu- 


Spot 


ous gap existing between resistanc: 
welding and fusion welding. In many 
applications, the  inert-gas-shielded 
spot welding process replaces the 
fusion welding processes because of 
its lower cost. 

Inert-gas-shielded arc spot welding 
is a new process and a new tool for 
the metal-working industry. It should 
develop into as important a process 
as resistance welding, metal-are weld- 
ing, oxyacetylene welding and other 
generally accepted welding proces-es. 
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HAVING ANY DIFFICULTY 


GETTING COPPER COATED WIRE IN REWOUND 
COILS FOR SUBMERGED ARC WELDING ??? 


"RACO” RED LABEL is supplied in the following 


diameters: ‘Sie —*/ea 7/32" —"/8 8/32" — he — 7/2" — Va". Wire is 
accurate in size and true round. Most beautiful copper coat- 
ing in the industry. All sizes have a very light knurl to pre- 
vent slip in feed rollers. Coils are of any I|.D. width, or weight. 
Thread wound to prevent tangling during feed off. Four 
grades —.06 car. max.—.O08-.10 car.—.10-.15 car.—.13-.18 car. 
-95-1.25 mang. Small coils are rewound on fibre bands and 
wrapped on outside with heavy two-ply moisture proof paper. 
Write, telephone or wire for prices and deliveries. Be sure to 


state I.D. width and weight of coils desired. 


HEADQUARTERS FOR ALL GRADES OF 
AUTOMATIC ARC WELDING ELECTRODES «cous 


30 YEARS’ EXPERIENCE IN FINE SPECIALTY WIRE DRAWING 


“bee REID-AVERY COMPANY 


INCOR POBm@ 2 ED 


DUNDALK + BALTIMORE 22 * MARYLAND 


SINCE 1919 PRODUCERS OF ARC WELDING ELECTRODES AND WELDING RODS 


TEL. Riverside 0566 
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IOMA Meeting 


Independent Oxygen Manufacturers’ Association held its winter 


meeting at the Palmer House, Chicago, Dec. 6 and 7. Talks were 


on a variety of subjects, ranging from turkeys to steel mills 


ERIOUS business was the object 
of the two-day winter meeting of 
the Independent Oxygen Manufac- 
turers’ Association, held in Chicago 
on December 6 and 7. IOMA is a 
group composed of the major inde- 
pendent oxygen manufacturers of 
North America. The Palmer House 
was the center of the association’s 
activities, which included technical 
discussions, two luncheons and the 
annual banquet. Members and guests, 
it should be noted, came from such 
far-distant cities as Honolulu and 
Monterey, Mexico, as well as from all 
parts of the United States. 

Harrison Bird, president, Bird Gas 
Corp., Detroit, and president of 
IOMA, opened the meeting at 10:00 
a. m., December 6, with an address 
in which he welcomed the members 
present and outlined the current 
problems of the oxygen industry. 
Mr. Bird also indicated some of the 
association’s plans to promote 
zreater use of oxygen in all industry. 
At this point, Charles L. Steele, presi- 
dent, Steele Gases, Chicago, was in- 
troduced as a new member. There 
followed the report of the secretary, 
O. M. Randel, Independent Engineer- 
ing Co., O'Fallon, Ill., and the treas- 
urer’s report by R. B. Swope, Jr., 
Southern Oxygen Co., Washington. 


w 


THE TECHNICAL SESSIONS 


The formal technical portion of 
the association activities began with 
a presentation by T. B. Jefferson, 
editor, THE WELDING ENGINEER, 
entitled “What Welding Means to 
America.” Mr. Jefferson emphasized 
the need for an adequate educational 
job to acquaint the general public 
with welding. “Too few people real- 
ize the important role welding played 
during the war years or its impor- 
tance in our everyday activities now,” 
said Mr. Jefferson. “Had it not been 
for welding there would not have 
been adequate ships, planes or tanks 
to serve our troops during the war, 
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nor is it likely that there would now 
be atomic bombs, high-octane gaso- 
line or safe modern automobiles.” 
He pointed out that the people who 
lack knowledge of the important part 
welding is playing today will never 
learn unless an adequate educational 
program is conducted by all those 
interested. 

Mr. Jefferson also discussed the 
highlights of a recent survey THE 
WELDING ENGINEER conducted among 
10,495 plants in the metals industry. 
The findings of this survey represent 
the first accurate and conclusive in- 
formation as to the extent welding 
is used in some 56 branches of the 
metals industries. 


VETERINARY OXYGEN 


“Chickens and Turkeys in the 
Oxygen Industry” was the subject of 
an interesting presentation by R. D. 
Allison, vice-president and general 
manager, Denver Oxygen Co., Den- 
ver, Colo. Turkey raisers, he said, 
are increasing profits by raising their 
turkeys in an oxygen-enriched at- 
mosphere. The mortality rate of 
growing turkeys has been materially 
reduced by this treatment. This 
opens a new field to the oxygen pro- 
ducer, which might, perhaps, fall 
into the category of medical oxygen. 

John R. Brandt, vice-president of 
the Indiana Oxygen Co., Indianapo- 
lis, spoke on “What’s Cooking in 
Italy.” He not only included Italy 
but took in all of Europe. Mr. 
Brandt’s remarks were based on his 
travels through Europe during the 
past summer and illustrated with 
photographs. “We are making a mis- 
take,” he declared, “by sending food 
and clothing instead of tools so that 
the people may be in a position to 
produce their own food and clothing. 
They want to work but do not have 
the tools with which te do it. Care, 
of course, must be exercised to in- 
sure that such tools are not used for 
war production.” 
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James E. Norcross, sales manager, 
Arcos Corp., Philadelphia, described 
the oxy-are cutting method, which 
combines an electric arc with oxygen 
to cut hard-to-oxidize materials such 
as stainless steel and cast iron. 

The final paper of the first day 
was by D. M. Horner, vice-president 
of Harrisburg Steel Corp., Harris. 
burg, Pa. Mr. Horner told of the 
manner in which oxygen cylinders 
were manufactured and of their 
many uses. He also discussed the 
possibilities of further federal regu- 
lations concerning oxygen cylinders. 

The annual dinner of the winter 
meeting followed a cocktail party on 
the evening of Dec. 6. After dinner, 
members and guests were entertained 
by moving pictures of the 1947 win. 
ter convention, which was held in 
Mexico City and Acapulco. The 
films were those taken by Paul 
Engler, president, Balbach Co., 
Omaha, Neb., and by President Bird. 


RESEARCH PROGRAM 


Mr. Engler opened the second 
day’s meeting discussing, “The Need 
of a Paid Secretary.” He was fol- 
lowed by Al Herzstein, Houston Oxy- 
gen Co., Houston, Tex., who talked 
on the subject, “Shall We Continue 
Our Research Program.” Mr. Herz- 
stein pointed out that much of the 
progress made in the use of oxygen 
has come about through continued 
research. Such a program should 
be of a long-range nature so that the 
members might profit to the greatest 
extent. 

Use of oxygen in steel mills was 
the subject of two papers: ‘“Tonnage 
Oxygen” by I. F. Fausek, Independ- 
ent Engineering Co., O’Fallon, IIl.. 
and “Use of Tonnage Oxygen” by 
J. F. Wagner, vice-president, Burdett 
Oxygen Co., Cleveland. Both speak- 
ers indicated that there is much to 
be learned before oxygen can be used 
as extensively in the open-hearth 
furnaces of steel mills as oxygen 
manufacturers would like to see. 

The remaining time of the second 
day of the meeting was devoted to 
business activities of the association 
and future convention programs. It 
was decided that the annual summe! 
meeting would be held in July at 
Murray Bay, Quebec. It was the 
consensus of opinion by those pres 
ent, who represented over two thirds 
of the members of the associatio: 
that much had been gained in th 
two-day Chicago meeting. 











1—APPLICATOR BARS of different sizes saved weld 
metal, reduced shrinkage in repair of this casting 


3—ENGINE BEDPLATE was removed from bucket hoist 


2—ALIGNMENT of the two halves of the casting enabled 


two weldors to work on both sides at the same time 


4—REDESIGNED BEDPLATE fabricated from plate 


Big Jobs in Plant Maintenance 


ELL support housing slide for 
the top of a blast furnace at the 
American Steel and Wire Co., Du- 
luth, Minn., had suffered from the 
extensive wear which had taken place 
in the past ten years. Plant engi- 
neers, working in codperation with 
welding engineers from The Lincoln 
Electric Co., figured out a method of 
welded repair. The worn area was 
first cleaned with a wire brush. Studs 
were then placed on 3-in. centers and 
cut to give the weldors a guide to 
the desired height. The initial step 
in the build-up consisted of two 
passes from an electrode producing 
machinable welds in cast iron. 
Next, mild-steel applicator bars, 
f different sizes but all cf the de- 
sired height, were placed along the 


worn edge as shown in Fig. 1. These 
bars reduced shrinkage to a mini- 
mum and saved weld metal. The 
areas between them were built up 
with AWS E-6012 electrodes, and the 
surface was ground to the specified 
height. 

The two halves of this casting were 
positioned as shown in Fig. 2, en- 
abling the weldors to work almost 
simultaneously on both parts. To 
keep the gray-iron casting at con- 
stant temperatures, a kerosene torch 
was utilized. 

Other interesting maintenance re- 
pairs were also engineered at the 
Duluth steel mill. The original gray- 
iron skip engine bedplate (Fig. 3) 
was pulled out of operation and rede- 
signed for welded fabrication from 
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11%4-in. hot-rolled steel plates. The 
redesigned bedplate is pictured in 
Fig. 4. 

An all-welded die for punching out 
fence post hanger plates was also 
designed and fabricated from steel 
plate. The cutting edges of the die 
were built up with tool-steel elec- 
trodes. Final steps in completing 
the assembly were to stress relieve, 
machine and grind to dimensions. 

The last job engaged upon was to 
refit the scored wall of a 42-in. ID 
cylinder from a blast furnace engine. 
The score was thoroughly cleaned, 
and the cylinder wall overlaid with 
deposits from 14-in. electrodes for 
cast-iron welding. The cylinder was 
then bored out and fitted with over- 
sized pistons. 
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UPPER SHELL PLATE is hoisted to the “buggies,” 


two grooved wheels that ride the 


Courtesy The Hobart Brothers Co 


top edge of the strake below 


Build Tanks with Plate Buggies 


By using “plate buggies” that are fabricated in its own shop 


The Crown Tank Co. has reduced the cost of tank construction 


a “plate buggies” illustrated 

were designed and built by Paul 
Neal, of The Crown Tank Co., Bronx, 
N. Y., for tank-erecting jobs in which 
space doesn’t permit the use of a 
crane. The tank in the picture, a 
giant 250,000-gal steel sugar bowl, is 
one of a number of syrup storage 
tanks built for the Refined Syrups 
and Sugars Co., Yonkers, N. Y. 

The buggies consist, essentially, of 
two grooved wheels so placed that 
they ride the top edge of a ring or 
strake of side wall plate. The wheels 
are held by plate formed into a deep 
U that curves around the wall plate. 
The U has a small wheel on each end 
to keep it centered and reduce fric- 
tion. A small step on the inside of 
the buggy holds the plate to be posi- 
tioned; on the outside there is an 
upright arm to hold the plate erect 
for welding. 


ot 


BY MAX ALTH 


The first shell strake is welded to 
the floor of the tank, and then the 
second shell strake is hoisted plate 
by plate to the buggies and rolled by 
hand to its proper place. 

\ simple gin pole may be erected 
to raise the plates to the proper 
height. It works this way: 

lhe first plate of the second strake, 
for example, is lifted by means of 
the gin pole and a hoisting engine to 
the buggies. Plate is then unfastened 
the tackle and rolled on the 
buggies to the opposite side, where it 
is tack welded into place. Then the 
second plate is hoisted onto the bug- 
gies and rolled around so that it 
butts the first plate. Buggy nearest 
the first plate is rolled slightly back 
towards the center of second plate. 
This allows the second plate to fall 
into position for tack welding to the 
first plate. Then one buggy is re- 


from 


moved from beneath the plate, and 
the other buggy is moved clear to the 
far end. This allows the plate to drop 
into position for tack welding the 
bottom. The plate is then butt welded 
to the adjoining plates, and the bug- 
gies are returned to the position be- 
low the gin pole to receive another: 
plate. 

The gin pole effects a considerabl: 
saving in operation cost over a crane. 
and it is also much easier to align a 
plate on buggies than it is to alig: 
a plate dangling from a cable. 

The tank pictured is constructed 
of butt-welded %-in. curved steel 
plates. A single pillar in the cente: 
of the tank supports the top by mean- 
of channels extending spoke-fashio: 
to the sides. The job took about fou: 
weeks to complete, with a crew o! 
from three to seven men working 
40-hour week. 
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Estimating Roots and Powers 


BY W. F. SCHAPHORST, M. E. 


\\ ELDING engineers are sometimes 

up against the problem of extracting 
odd root or raising a number to an 
sual power. The chart shown at the 
ht will enable quick estimates. 

You can easily make your own device 

solving any such problem. Take the 
\ or C seale of an ordinary slide rule 
and lay it end to end, say, nine times. 
Each time mark off the principal dividing 
lines. You will then have a chart like the 

e on the right except that yours will 

much longer and, consequently, much 
more accurate. 

The writer followed the above method 
and then reduced his chart to the much 
smaller size reproduced on the right. 
By the same method you can make a 
chart that will go into the billions, tril- 
lions or higher and down to a billionth, 
trillionth or lower. There is, in fact, no 
limit in either direction. To keep track 
of the places, you simply read the num- 
hers as they stand on the chart. No 
“juggling of digits,” as they say, is 
necessary. The writer does not know of 
any other method for estimating powers 
and roots that is as simple as this. 

Let’s illustrate the use of the chart with 
a simple problem: 

What is the Sth root of 100,000? 
\leasure the distance A from 1 to 100,000 
as indicated on the chart. The distance 
8 must then be exactly 1/5 of the dis- 
tance A, and there is your answer; name- 
ly, 10. The principle, you will recognize. 
is to divide the distance from 1 to the 
specified number by the number repre- 
senting the given root, in this case 5. 
The quotient shows you the distance to 
neasure from | to find the answer. Point 

is always your starting point; measure 
from it in either direction. 

Most people usually find it harder to 
extract the square, cube or other root of 

decimal fraction than of a whole num- 
er. With this chart. however, one is as 
asy as the other. For example, what is 
he cube root of 0.0087 Measure the 
listance C from 0.008 to the starting 
wint, 1, and divide it by 3. You get the 
listance D, which tells you the desired 
oot is 0.2. Cube it and see. 

\ way as easy as any to find a third, 
murth, fifth. etc. of a given distance is 
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to use a pair of dividers. Adjust the 
dividers until you get the distance D 
exactly 1: of the distance C. The chart 
will then give you the answer without 
any mathematical calculations. 

With this chart you can determine the 
3.2lst power—or any other fractional 
power. You can also extract the 4.37th 
root or others like it. The numerical 
values of numbers raised to such ex- 
ponents as 3.21 and 1/4.37 have hitherto 
been impossible to compute except by 
logarithms or with the aid of a log-log 
slide rule. 

To solve such problems. it will be 
necessary to replace the dividers with 
an engineer's scale of inches divided into 
tenths. Let us suppose that our problem 
is to extract the 4.57th root of L00,Q00. 
The scale of tenths is set so that its 0 
division is opposite the starting 1 of the 
chart. Measure the number of scale divi- 
sions between 1 and 100,000; there are 
19. Divide 19 by 4.57. The quotient. to 
three places, is 1.12. Find 1.12 on the en- 
gineer's scale, estimating the final 2 be- 
tween the even scale divisions. Opposite 
this scale point, the desired root will be 
found on the chart—about 14. A check 
with a four-place table of logarithms 
gives the answer as 13.91. 

Oddly 
curately estimated than powers. This is 
because you multiply the error of estima- 


enough. roots are more ac- 


tion in obtaining a power but divide it 
when you are finding a root. Let us sup- 
pose that our problem is to raise 10 to 
the 3.21 power. The distance from 1 to 
10 as measured on the engineer's scale 
seems to be almost exactly 10. Remem- 
bering. however. that there were 19 divi- 
sions between 1 and 100.000, a better 
value for the distance will be obtained 
by dividing 49 by 5: the quotient is 9.8. 
Multiply 9.8 by the exponent 3.21: the 
product is not quite 31.5. With the engi- 
neer’s scale set as before to start at 1 
on the chart. find the point 51.5. It falls 
somewhere between 1.600 and 1.700 on 
the chart. A check with a four-place table 
of logarithms gives the answer as 1.622. 

There is no mathematical jugglerv in- 
volved in the use of this chart: vou have 
everything before your eyes in black and 
white. 
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4 new FLUXES 


—y VicTorR 


Developed to Give You Cleaner, Stronger Welds 
at Lower Cost 


These 4 new fluxes—One of the greatest develop- 
ments in fluxes in 20 years—are the result of inten- 
sive engineering research based on Victor’s 40 years 
of practical welding experience. Try them; see for 
yourself how to get more brazing per pound with 
these 4 new fluxes. 


Victor’s New Fluxes Fulfill 
All these Important Requirements 


@ Effectively clean parent and filler metal 

@ Cling to heated rod when dipped into flux 
@ Do not blow off rod 

@ Contain no useless ingredients 

@ Leave finished braze clean 

@ Contain no toxic ingredients 

@ “Tin” burned spots in cast iron brazing 

@ Do not encourage cooling of cast iron welds 


Get your supply from your welding dealer TODAY 
DEALER INFORMATION UPON REQUEST 





| a 





FOR BETTER WELDING 
VICTOR EQUIPMENT COMPANY 


844 FOLSOM STREET @ SAN FRANCISCO 7, CALIFORNIA 
3821 SANTA FE AVE., LOS ANGELES 11, CALIF. 1312 W. LAKE ST., CHICAGO 7, ILL 











R 


Quip yeNT co 


EQuipment © 


Victor No. 3 Flux for 


brazing brass and 


bronze, steel, clean 
cast and malleable 
iron. Leaves clean, 
natural finish. 


Victor No. 5 Flux for 
moderate heat braz- 
ing of cast and mal- 
leable iron. Excellent 
for dirty castings. 


No. 7 


Victor No.7 Flux for 
high heat brazing of 
cast and malleable 
iron where base 


metal gets exception- 


ally hot. 


wo Oo) 


Victor No. 9 Flux for 
cast iron welding. 
Fast and effective. 
Will not cake when 
container is subject 
ed to moderately. 
high heat. 
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A MESSAGE TO AMERICAN 


**Give us the tools...” 


What Are Your Chances 


INDUSTRY 


Fist OF A SERIES 





If There Are No Profits? 


Since the November 2 election there has been a 
dazzling variety of plans to have the government 
do more and more things and spend more and 
more money. But there is almost no variety in the 
plans which are suggested to raise the money. 


“Pay for it by taxing profits,” is the standard 
refrain. Slap on an “excess” profits tax. Boost the 
corporations’ income tax rate. 

Well — why not? Haven’t the corporations been 
making so much money that a big chunk of it can 
be turned over to the government spenders with- 
out hurting anybody? 

The answer is no! 


How high profits should be can be debated end- 
lessly. Some people claim that 1948 corporation 
profits, which will amount to about $20 billion, 
are too high. They emphasize the fact that profits 
are larger in relation to investment than they were 
a few years ago. Other people think profits are 
low. They stress the fact that profits are not much 
larger in relation to sales than they have been 
historically. Both sides agree that in some indi- 
vidual cases profits have been too high, as in 
others they have been too low or non-existent. 

But if we cut the total volume of profits drasti- 
cally, we shall do so at our national peril. 

There is no room for debate about that. For we 
shall choke off the crucially important job of build- 
ing new plants and equipment for our industries. 
Squeeze hard enough, and America will go the 


a 
~ 


way of Britain — down the long and painful skids 
of industrial decline. Widespread unemployment, 
especially among our industrial workers who pro- 
duce new plants and equipment, will mark the 
dreary way. Here is a fact which the President, the 
Congress, the C.I.O., and all of us have a real 
reason to remember: 


Almost two-thirds of all profits today are going 
to rebuild and improve plants and equipment. 


More than $13 billion of this year’s profits are 
being plowed back. They are going — as a large 
proportion of profits have always gone — to buy 
for workers better tools to work with, better sur- 
roundings in which to work. They are making 
possible better products, and more of them, for 
all of us. 

The figures below show how companies have 
put more and more profit-dollars and a larger 
share of their profits to work in the business: 





PROFITS 
REINVESTED 


% OF TOTAL 
PROFITS 





$2.6 billion 31% 
a * 24% 
- * 57% 
5.2 53% 
4.2 47% 
6.9 55% 

ime * 62% 

i! 65% 











continued on next page 


































































































































































































The record shows that each of us is the real 
beneficiary of this plowing back of profits. 

Every American has benefited from these prof- 
its. Each dollar that business has put into its 
plants and equipment in the last thirty years has 
increased our yearly production by 35 cents. 

This re-investment of profits has helped make 
possible a 75% increase in living standards since 
1919, 

It has helped increase wages from an average 
48 cents an hour in 1919 to $1.36 today. Allowing 
for higher prices, that increase means that an 
hour’s work today will buy twice as much as it did 
thirty years ago. 

Why must business retain these billions of 
profits to improve its plants and equipment? Why 
must it plow back more and more? The reason is 
that business already is caught in a tax squeeze. 

Federal taxes alone take at least thirty-eight of 
each one hundred dollars a company earns. Then, 
if the company pays out to its stockholders any 
part of what is left as dividends, the federal per- 
sonal income taxes of the stockholders may take 
up to 77% of those dividends. Under these con- 
ditions, so few people are willing to invest in in- 
dustry that the stock market is stagnant. Compa- 
nies can not raise in that market the money they 
need for improvements. 

The result: business must rely more and more 
on plowed-back profits to pay for new plants and 
equipment. 

We know that everywhere in industry new and 
better ways of producing goods are standing ready 
for use. The previous editorial in this series men- 
tioned some of them. We know, too, that depres- 
sion and war put our industries far behind schedule 
— as much as $100 billion behind — in getting the 
new tools they should have had to keep themselves 
in first-class shape. McGraw-Hill is now complet- 
ing a survey of industry that will measure these 
needs. The results will be published in this edi- 
torial series. We know already that in 1949 alone 
industry will need $18 billion or more for this 
purpose. 

And all but a small fraction of that sum must 
come from profits. 


Our prosperity, our strength as a nation, our hopes 
for better living depend on our continuing to gen- 
erate and to plow back a large volume of profits. 





For that reason we should not thoughtlessly fol- 
low these people who propose to pay for any and 
all new government activities by saying simply, 
“Soak the corporations.” There is no need to fol- 
low them. There are other ways of obtaining nec- 
essary funds. 

First and foremost should be economy within 
the government itself. If its citizens must pay still 
higher taxes, then surely government should exer- 
cise rigid self-restraint, cutting out all but the most 
essential activities and expenses. 

After economy should come consideration of 
a broader federal tax base. 

If these and other methods of raising money 
are inadequate and if taxes must take a bigger bite 
from business profits, two facts are clear. We 
should not adopt an “excess” profits tax with all 
of its complications and all of its corrupting effect 
on business. A moderate increase in the regular 
income tax on corporations is much less danger- 
ous. But even such an increase, if necessary, should 
be accompanied by special allowances for ex- 
pansion and depreciation that will encourage 
companies to continue spending their earnings 
for new plant and equipment. We all have a 
stake in that. 


At this critical juncture in our history profits have 
a new and vastly more important role than they 
have ever had. In unprecedented degree they are 
the drive behind our present prosperity and the 
key to a better, stronger future. 


Give profits the axe and the blow does not stop 
there. 


It cuts into the employment, the prosperity and 
the strength of our nation. 


Everyone of us has a stake in how the President 
and Congress handle taxes on profits — and now 
is the time to remind them of that stake. 





President, McGraw-Hill Publishing Company, Inc. 











SACK TO WORK... 
STILL WARM! 
































TOBIN BRONZE FILLET WELDS 











Ingenious Tobin Bronze Repair Weld cuts 10 day layoff 
to 7 hours downtime in Saskatchewan sawmill 


RACTURE of a vital part in the Reserve, Sas- 

katchewan, mill of the Pas Lumber Company 
threatened a ten day shut-down in the height of 
last winter’s logging season. 

The 30” cast iron friction disc of the mecha- 
nism controlling the travel of the log carriage, 
cracked completely around its hub. The nearest 
spare disc was in Quebec, half a continent away. 

Ernest J. Morris, welding and diesel engineer 
for the company, and a veteran of many crises in 
the wilderness, fitted the disc back on the hub, 
using the jagged edges of the break to locate the 
disc and give it accurate alignment. Since it must 
run true within a few thousandths of an inch and 
there was no lathe at hand large enough to reface 
the disc, the break was left untouched without vee- 
ing and the repair made with fillet welds of Tobin’ 
Bronze and a controlled welding technique. 

Seven hours after the break, the mill was oper- 
ating again and 60 men saved from a layoff. Today. 
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nearly a year later, Mr. Morris reports the unit 
has operated perfectly and at twice the former 
hours of service. 

Through such emergencies as this, operators of 
every type of machinery are learning that “Don't 
scrap it, weld it” is good advice. For complete in- 
formation on bronze welding and the fourteen dif- 
ferent Anaconda Welding Rods now available, 
write for Publication B-13. 


*Reg. U.S. Pat 





WELDING RODS 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88. Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN Brass Ltp 
New Toronto, Ont 














OIL-FIRED HEATERS at Dreis and Krump, Chicago, help exhaust weld- 


ing fumes. Welding area is kept under air pressure to force out fumes 


STAINLESS-STEEI 
by a 


semi-automatic welding head mounted 


Drums for Vacuum Filters 


HE semiautomatic “hidden-aré weld- 

ing process has been adapted by Hud- 
son Francom, shop filtration 
division of the Eimco Salt Lake 
City, for production of vacuum filters 

According to Francom, the process pet 
mits such ma 
terials as stainless steels, duriron, silicon 
bronze, etc. Differing gauges of materials 
and different rods are readily welded. In 
the picture above (left, bottom) the semi 


foreman, 
Corp., 


continuous welding of 


automatic head is mounted on the carriage 
of a straight-line cutting machine to weld 
stainless-steel 
drums. 


strips to stainless-steel 


Heaters Remove Fumes 


TELDING fumes are being effectively 
removed from a block-long Chicago 
factory building without the use of ex 
haust fans or an elaborate air condition- 
ing system. The building is the Chicago 


70 


Courtesy Dravo Corp. 


strips are welded to big drums of the same material 


a traveling carriace 


plant of Dreis and Krump Manufacturing 
Co.., the makers 
of forming dies and steel press brakes. 

During the 
draft open 
ried most of the 
through high (39 ft) 
however, the 
that visibility im- 
method of ventilating 
four high-velocity, direct- 
fired heating units and is effective in both 
summer and winter. 

In the winter, the cold air is warmed by 
the four oil-fired heaters, each of which 
has a capacity of 2,000,000 Btu per hour 
and is capable of handling 22.000 
efm of air. 

Air is drawn into the heaters through 
louvered openings in their bases and is 
first passed over two staggered banks of 
economizer tubes leading from the com- 
bustion chamber to the vent stack. The 
preheated air then sweeps the stainless- 
steel combustion 
charged into the 


one of nation’s largest 


summer! months, natural 


from windows and doors car 


away welding fumes 


bay windows. In 


winter, factory frequently 


became so foggy 


The 


use oft 


was 
paired. 
makes 


new 


about 


chamber and is dis- 


working area at a 


INERT-GAS-SHIELDED are welding on 


operator is making the finish weld on one of the longitudinal seams 





The Linde Air 


aluminum fuel tanks. 


Products Co, 
Here the 


Courtesy 


AUTOMATIC WELDING machine for transformer cases. The cantilever 


beam carries a copper back-up bar. against which work is air clamped 


velocity of approximately 2,000 cfm 
a temperature of approximately 80 F 
The four discharge nozzles on the heaters 
are located 12 ft above the floor. 

The bring sufficient 
quantities of fresh air into the building 


and 


objective is to 


to keep the working area under pressure 
As the warmed air is blown into the 
working zone of the factory, welding 
fumes are forced up to the roof windows 
In the summer, the fans in 
heaters need to be operated 


only the 


- « 


Argon-Welded Aluminum Tanks 


Cu welds were d 


manded in fuel tanks to be fabricated 
10-gauge 3S-42H aluminum. Ea 
required approximately 40 ft. 
welding. Specifications provided that 
inside surfaces affected by welding 
cleaned of weld spatter, foreign 
matter and also treated for corrosio 
The fabricator eliminated all of these o 
erations by the inert-gas-shield 


corrosion-free 


from 
tank 


scale, 


using 
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THE W 


nascent 


with argon to make the tanks. | 
d front side of each tank were | 
rom one sheet of aluminum; bot- 
back side from a second sheet. 
bafle plates were tack welded 
ttom section, the top section was 
lace and tacked down along the 
tudinal seams. Tack welds 3 in. 


re made in the center and on ; 
" 1 of the 87-in. longitudinal seams. 
; these welds, l-in tacks were ’ 
ery 6 in The welding operator 
ished tacking the baffle plates on 


plate < were fitted on and_ tack 
every 6 in. Wear plates %4 in. 

k. 8 in. wide and 50-in. long were 
to the bottom of the tank. Be- 
ll the seams were completed, the 
vas tacked to the tank. The two 
nlet pipes were then rubber flanged 


I veted to the top sec tion. 


tal welding time, including tack 
Is, was approximately 1% hr per 


Because of the small heat spread 
minimum warpage, it was possible 
lo all assembling without the aid of 
jigging. Current was high-frequency- 

sbilized a-c—100 amp for tacking, 130 
np for baffle plates, 150 amp for wear 
stes and 80 amp for side seams and 
ner welds. An aluminum filler rod 
silicon) was used on all welds. 


* ~ 


e-up for Transformer Cases 


‘isLER Engineering Co., Inc., Newark. 
4N. J., adopted the submerged-melt 
omatic welding process for the manu- 
ture of transformer _ tanks. The 
ling machine shown in the right 
ttom picture (page 70) consists funda- 
ntally of a welding head mounted on 
al : g é 











self-propelled travelling carriage with 
pless speed control of from 7 to 210 ‘ ' ; 
Careful alloying, plus thorough deoxidation, results in 


strong, ductile welds. 


The carriage is movable on a track 
ted to the jig 
nportant parts of the jig structure are: 


antilever beam turning around a ful- Close metallurgical control assures constant uniformity 


m on its outer end and numerous 5 
of product. 


hovable fingers built into both sides of the 

Each finger is hinged on its outside . ¢ : : ; ? 
Seven types of rods provide for all applications. You 
can choose the rod exactly suited to your needs. 


al wd provided with a return spring. These 
gers are controlled by compressed air 
igh a_ self-aligning pressure device 


hose F 


Large warehouse stocks permit us to fill your order 
promptly. TITAN Bronze Welding Rods are available 


-& WOW N= 


To start the welding operation, the 
tk is slipped over the lowered canti- 


1 er beam. The beam is raised by air in the quantities you need when you need them 

the ssure and held in a horizontal position. | 

ing mediately thereafter the interposed fire TITAN Bronze Welding Rods are concisely described in our 
ws se is inflated by compressed air, and 5-page folder. Useful suggestions for making better welds 


fingers are simultaneously moved 
wnward, aligning the edges and clamp- 
g firmly the longitudinal section of the 


have also been included. Write for your free copy today. 


ROD MILL DEPOTS 








nk. The welding head travels the length | 0 ss—s—“‘—s—s—s—s—sSSSeS ee eee 

ke the piece to make the weld in a single SELLEFORTE - INOIARAPOLIS 
488 OFFICES AND AGENCIES 
The transformer needed for this auto- | |§ J 2D bet flee Oe Oe me OT NR RW nn nn nnn 


NEW YORK - CHICAGO - SAN FRANCISCO 
LOS ANGELES - DETROIT - CLEVELAND 

CINCINNATI - ST.LOUIS — MINNEAPOLIS 
MANUFACTURING CO. —roedo DENVER - SALT LAKE CITY 


1CES AND PLANTS ATLANTA - new ORLEANS 
PA 
EXPORT OFFICE 


atic welding installation was also de- 
gned and built by Eisler. It is com- 
sed of four 250-amp transformer units 


{ the same voltage characteristics, which 
GENERAL OFF 


in be temporarily or permanently BELLEFONT e. 


aralleled for current adjustment. One 
these transformer units is’ motor- 


70 “PINE st. 





wew YORK 5S, W. Y. 














perated to make the fine adjustment; 


Brass ond Bronte Rod Forgings Die Castings Welding Rods 
hree others are hand-cranked. 
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BOILER 


RIVETED SEAM allowed a steam boiler to 
leak successively at B, C, D and E. Other end 

















of leak was at A near top of the dome 
There are 3 good reasons why we 
decided to install a RUEMELIN 
WELDING FUME COLLECTOR in 
our shop, after we saw it in oper- 


Queer Leaks in Boiler 
By W. F. Schaphorst, M.E, 



















ation. Like all of our equipment ERE’S what can happen to _ rivete 

this measures up to the highest steam boilers! The first leak showed 

standards of dependable perform- up around the saddle of the boiler dom: 

ance and maximum health protection because it is: at the peut marked B in the sketch. It 

was calked and stopped. Shortly aft 

1. MORE EFFECTIVE — The powerful suction of the RUEMELIN wards the steam came out at C, and th 

FUME COLLECTOR efficiently draws out noxious gas, smoke and calking operation had to be done agai 

heat at the source. It provides great coverage, minimizes build- Then at D, and finally at E, the story wa: 
ing heat loss, reduces welder’s fatigue and guards employee's — foo sa 

health — all to increase shop efficiency and output. Mb pdr ghee yal wggiceley 


iroused and determined to do something 

























2. COMPLETELY FLEXIBLE — It is easily installed with least ex- about it. He emptied the boiler and, by 
pense. When in operation, its hood instantly and conveniently means of an ingenious gasketing and hold 
adjusts for greater proximity to welding area without tedious ing device, reversed the flow of steam 
adjusting devices. forcing steam into the leak at E. Imagine 

his surprise when he found that the other 
3. UNIVERSALLY APPROVED — The RUEMELIN FUME COL- end of the leak was at A near the top. 
LECTOR has the approval of state industrial commissions and The seam at A inside of the dome wa: 
compensation insurance companies. In addition it has the support then calked and that ended the trouble 
of the thousands of users who have found their Ruemelin installa- None of these leaks would have occurred 
tions so satisfactory on the job if the seams had been welded. 





* a a 





Welder Capacity Doubled 





‘tint Tool & Manufacturing Co.. of 
Holly, Mich., was using a projectior 
welder to join a tapped plate inside « 
an oil pan to hold the drain plug. Pr 
duction schedules made it necessary 
double the output per shift. As far as 
the welding operation was concerned, this 








was achieved very simply by adding 
second operator to handle materials 
and out of the machine and changing t 
method of transporting parts. 


Under the new set-up, the same weld: 
9 REACH — produces some 700 assembled pans pet 

RADIUS) hour, a total of 5,600 assemblies in every 
eight hours as compared to the previous 
3.000. 


Note great coverage of hood 
by vertical, horizontal motion 
and circular swing. B 4 — 


Standard Model D-5310 with hood reaching out 9 feet from wall. Also avail- 
able in Long Reach Model D-5342 with hood reaching out 15 feet from wall. 
For complete details write for Bulletin 37-C 


RUEMELIN MFG: co. 


MANUFACTURERS AND ENGINEERS 
SAND BLAST AND DUST COLLECTING EQUIPMENT 


3880 NORTH PALMER STREET e MILWAUKEE 12, WISCONSIN, U. S. A. 
















Courtesy Progressive Welde 


PROJECTION WELDING tapped plate inside 
oil pan on 75-kva welder at Flint Tool 







A5490- 3% -R 
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UTILITY model a-c welders rated up to 200 
amp; industrial models up to 2,000 amp 


4-C€ Welder 


N= line of a-c welders with ratings of 
*™“ from 100 to 2,000 amp is in produc- 
tion by GLeNN-Roserts Co., 2107 Adams 
St., Indianapolis 18. Utility models are 
rated up to 200 amp at 30 volts, 50% duty 
cycle. Model 180, of limited-input type, 
has 180-amp rating, 25 volts, 20% duty 
cycle. Industrial units start at 200 amp 
and go to 500 amp for manual welding; 
automatic welders have 750 and 1,000 amp 
ratings with single transformers and 1,000, 
1,500 and 2,000 amp ratings in multiple- 
transformer models. 

Power-factor correction is standard on 
all industrial models and optional on 
utility models. All models are equipped 
for dual-range output. 

x * 


100-LB CAPACITY Ransome positioner has 
a motor-operated rotatable table top 


Work Positioner 


N= motor-operated work positioner, 

Model 1-P, is driven by a hydraulic 
variable-speed transmission and a %4-hp 
single-phase a-c motor. It has a. load 
capacity of 100 lb. Table top rotates 360 
jeg in either direction at speeds adjusta- 


le from 0-5 rpm. It is manually tilted 


through 135 deg and locks at any angle. 
Ransome MAacuinery§ Co.., 
Se ee 


Dunellen, 


GASOLINE and _ electrical fires may be 
stopped with small dry-chemical extinguisher. 


Fire Extinguisher 


D™ chemical fire extinguisher has been 
designed for effective use by inex- 
perienced operators on gasoline and elec: 
trical fires. It contains 2 lb of dry chem. 
ical said to be non-toxic, non-conductive, 
non-corrosive and non-abrasive. Fill cap 
is built into the mounting bracket which 
makes it ready for use as soon at it is 
removed. Ansut Cuemicat Co., Fire 
Extinguisher Division, Marinette, Wis. 


* * * 


Composite Weld Stud 


EW type of composite aluminum and 

mild steel: “Rivweld” rivet stud is said 
to overcome the corrosion problems met 
when aluminum roofing is secured by steel 
fastenings. 

It consists of a mild-steel female stud 
into which has been fitted a cross-shaped 
insert of aluminum. Mild steel in the 
flux-filled end of the stud, secured to steel 
purlins, struts or gerts, and aluminum in 
the upper portions which come in contact 
with aluminum sheet is said to leave little 
or no opportunity for electrolytic action. 
An aluminum-surfaced neoprene washer 
for use with the composite stud is also 
available. Netson Stup Wetpinc Dt- 
vision, Morton-Grecory Corp., Lorain, O. 


Bronze Electrode 


N® phosphor-bronze electrode for arc 

welding of copper, bronze, brass, 
malleable iron, etc., is produced by ALt- 
State Wexpinc Attoys Co., Inc., White 
Plains, N. Y. It is recommended for bear- 
ing and corrosion-resistant applications. 
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Welds are said to have a tensile strength 
of 40,000 psi and a Brinell hardness of 
70-80. Known as All-State No. 22 Phos 
phor Bronze “A™, this electrode is avail 
able in 3/32 to 3/16 in. diameters. 


HEAVY CABLES are carried by “Poweree!l™ 


Cable Reel 


Mew portable “Powereel” is designed to 
~™ house up to 300 ft of % in. No. 12 
four-conductor cable. Twin handles are 
provided for carrying. Tubular steel sup 
ports can be used as sled runners to help 
pass the reel in and out of trucks, et 
Standard equipment includes three or four 
beryllium-copper collector rings wit! 
double copper contact brushes, seated in 
a phenolic casting. Without cable and 
plugs, the reel weighs 21 lb. INoustriat 
Ecectricat Works, Dept. 64, 1509 Chicag 
St.. Omaha 2, Nebr. 


Metal Shear 


UTTING range of the new “Di-Acro” 

shear No. 4 extends from light plas 
tics, fiber and rubber to aluminum, chrome 
moly steel and stainless. Maximum shear- 
ing width is 24-in. with maximum materia 
capacity of 0.062 in. sheet steel. A pro 
tracting gauge for squaring and mitering 
and a material gauge are provided 
O’Nei-Inwin Mere. Co., 385 Eighth Ave. 
Lake City, Minn. 


Solder Dispenser 


N® pocket container for a coil of sil 
+ ver alloy is being marketed by 
Evrectic Weipinc Attoys Corp. 40 
Worth St.. New York 13. Called “Eutec- 
Silver-Weld Pocket Economizer,” it dis 
penses the alloy through a hole in the top. 
A compartment in the bottom contains 
flux. The dispenser is expected to br 
used in shops repairing utensils, electrica 
connections, pipe and tube fittings, et: 





— THE FIRST 
REAL 


uma 


Yi, IMPROVEMENT 


IN WELD HAMMERS 


Multi-Pic is the improved weld hammer with { 4 
5 separate pic-pointed tool steel heads 

locked between free floating guide plates. Each 

single stroke of Multi-Pic gives five surface 

cleaning blows. The five picks adjust 

- themselves automatically to the varied surface of any 
concave, convex or irregular shaped weld and clean 
quickly, easily, with fewer blows. Pic points are 
hardened, tempered tool steel which lasts indefinitely 


and can be resharpened. 


Repeater Brush whisks away loosened slag, oxides 

and rust in a jiffy. The unique design makes it easy to reach into 
the deepest corners and crevices. The crimped oil hardened 
wire brush is provided with five quick and simple 

adjustments to compensate for wear and lasts five times as 


long as an ordinary brush. 


Multi-Pic is supplied with double 5-pic pointed ends or with dual 
5-pic and 25-pic pointed ends as illustated with or without the Repeater 


Brush. Extra Brushes—three in a carton. 


ORDER FROM YOUR DEALER TODAY! 

Try Multi-Pic in your own shop—on your own work. You'll welcome the quick, 
cleaner work of this new weld hammer which follows the contour. 

If your dealer cannot supply you, write us for descriptive folder and name of nearest 


supply house. 


Patents Pending. 


WELDING EQUIPMEN 
bibl id cern ch 


RAPID welding of heavy aluminum section; 


is possible with new ‘“Aircomatic” Process 


Inert-Are Welding Gun , 
N" “Aircomatic” process has been 
- nounced by Air Reduction (See 7; 
WELDING Encineer, December, 1948, {o; 
details). An inert-gas-shielded metal-a; 
process, it consists of feeding a consuma 
ble wire through a hand-operated weld 
ing gun. For the welding of aluminuy 
only three sizes of filler wire are needed 
3/64, 1/16 and 3/32-in. 

Component parts of the “Aircomat 
unit are the gun, gas hose (concentric wit 
which is the metallic tube for conveving 
the welding wire), three-conductor cor 
trol cable. feed motor box, control box ar 
wire reel. Welding gun is equipped wit! 
a trigger which readies the unit for wel 
ing and a “job button” for feeding wir 
when not welding. To start welding. th 
trigger is depressed, which starts the flow 
of shielding gas. When electrode 
scratched on the work, are voltage is esta! 
lished, and controls operate to energize thé 
feed motor and deliver filler metal. Ar 
Repuction Saves Co., 60 East 42nd S: 
New York City 17. 


* 


360-CYCLE GRINDER has motor spindle 
speed of 21,600 rpm, geared down for 6-in 
wheel grinding, buffing and polishing 


Portable Grinders 
Row Toot Co., 17325 Euclid 


Cleveland 12, announces a new line 
360-cycle portable abrasive tools incl 
wheel grinders, cone sanders, 
grinders and cup grinders. 

Motor in these 360-cycle tools 
squirrel-cage induction type. Spe 
governed by the frequency of the 
supply from an induction frequency 
verter or motor generator. Spindle 
of 21,600 rpm, is used direct for 
wheel work, mounted points or rotary file: 
For heavier work such as wheel gri 
sanding, buffing or polishing, the 
is geared down. 

Cost of operating these 360-cycle tools 
is claimed to be one third that of 
larly rated air tools. 
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MULTI-PURPOSE electric tool cuts metal 


with silicon-carbine disc, also drills metal 


Power Tool 


PURPOSE power tool, the D-6, will 
rill, grind, polish or cut by simple 
of attachments. It is said to drill 

p to %4 in. in metal and up to 4 in. 
wood. Drill chuck can be used for 
us attachments such as hole saws, 
rushes, cup grinders and abrasive 


7-in. disc infused with silicon-car- 


erit is used edgewise to cut through | 


A guide grip can be attached to 
side of the tool. Speed is 3,000- 
at no load and 2,000-rpm at normal 
Net weight of tool is 5 lb 13 oz. 
Caste Macuine Co., 1714 N. 


St., Syracuse 8. 


DOUBLE-LAYER insulation is provided for 


primary and secondary coils of a-c welder 


Industrial Welder 


He! duty a-c welder with a normal 

rating of 275 amps at 40 volts, 50% 
juty cycle, is being manufactured by 
Wit-Weitp Merc. Co., 1533 Marcy, Omaha, 
Nebr. Smooth, stable arc characteristics 
are claimed. All. connections are silver 
razed, Multistrand coils, in which each 
strand is covered with two layers of fiber- 
glass, are said to eliminate hot spots in 
the machine. Dimensions are approxi- 
mately 17 by 19 by 46 in. 


= * » 
Fire Extinguisher 


A MERICAN-LAFRANCE-FOAMITE Corp., of 
Elmira, N. Y., announces a new line 
244-gal welded silicon-bronze fire ex- 
nguishers. Soda-acid, foam, plain water 
ind anti-freeze water types are included. 
Each is 4% lb lighter in weight than pre- 
us models and is fitted with a trans- 
parent plastic nozzle, claimed to offer more 
resistance to accidental blows than the 
d lead nozzle. 


STEAM HAMMER REPAIRED IN ONLY A FEW HOURS WITH 


BRIDGEPORT No. 192 LOW FUMING BRONZE 


It took only a few hours to repair the 
frame and bed of this Chambersburg 
Steam Hammer with a hundred pounds 
of Bridgeport’s No. 192 Low-Fuming 
Bronze Rod. Not only were weeks 
saved, but the excessive cost of re- 
placement was avoided. 

But most important, braze-welding 
is strong and can stand the severe day 
after-day pounding of steam hammer 
operation! Repaired four years ago, it 
has not been favored and is perform 
ing as well as ever. 


ee 


LLOYS AVAILABLE 


WELDING A 


For strong, sound, tough repairs... 
often stronger than the original equip 
ment... use economical braze-welding 
Save preheating time and avoid warp 
ing. Send for Bridgeport's twenty-four 
page booklet “‘Bronze Welding Alloys”’, 
which should be in every maintenance 
department. 


“Bridges ” BRIDGEPORT BRASS COMPANY 
7 BRIDGEPORT 2. CONN. + Establishes 1865 


Mills at Bridgeport, Conn., and indianapolis, ind 
in Canada: Neranda Copper| and Brass Limited, Meatres! 











BRIDGEPORT No. 192 
BRONZE—LOW FUMING 


General purpose alloy. Ideal for repair- 
ing heavy-duty equipment as well as 
small parts—building up wearing sur- 
faces— joining parts in industrial and 
construction work. 


NAVAL BRASS 


Fuses readily at 1625° F. Recommended 
for uniting cast iron and steel parts 
building up wearing surfaces —joining 


work. 


BRAZING ROD 


Satisfactory for conditions that are not 
subject to great wear or heavy shock 
loads. 





parts in industrial and construction, 


BRIDGEPORT MANGANESE 
BRONZE (NAVY) 


Recommended for strength and tough 
ness in repairing cast iron and steel cast 
ings—building up worn surfaces— join 
ing parts in industrial and construction 
work. 


BRIDGEPORT No. 632 and No. 609 
SILICON BRONZES 


Both are used for oxyacetylene, carbor 
arc, or metallic arc welding methods for 
making silicon bronze storage tanks 
automatic heaters, corrosion -resisting 
ducts, structural sections, 


No. 632 con 


vats, etc 
is slightly 
melting 





7 —— i 
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Gil . PRODUCT OF 
BRIDGEPORT BRASS 








Van Dorn 
Portable Electric 
SANDER 


MAGNETIZED faces on magnetic ground hold 


it to round or flat surfaces of work pieg 


Magnetic Ground 
Ne magnetic ground called “Magny 


trode” is claimed to improve the qua 

ity of arc welding because of magnetic g 

tion. Other advantages claimed are » 

duced time and labor, less magnetic boy Pro 

and less resistance and spatter. Mode 

700 is an all-purpose a-c/d-c ground wit H' 

four permanently magnetized faces {oy 

use on either round or flat surfaces, (4 prodt 

pacity is 500 amps on cables up to 4 UNIV 

Vanot Corp., 4170 Hartford St., St. Louis Ave., 

16. tion 
impre 
cone 
temp 


built 
with 


to Save Time and Muscle dieaear >>. re 
Before and After Welding ) 


Van Dorn Portable Electric Sanders are 
packed with power to speed up a variety of 
welding jobs. You can quickly prepare the 
surface to be welded by using Van Dorn 
Sanders with abrasive discs and ‘Whirl- 
wind’’* Wire Cup Brushes to remove rust, 
scale, oxidation and old paint. With saucer 
grinding wheels, they do a fast job of “‘V-ing 
out”’ the joint to be welded. After the weld 
has been made, use Van Dorn Sanders with SEARILSEATOON of 2% on 128 vole b 
saucer grinding wheels for swift removal of claimed for new Raytheon stabilizer 

excess metal—and with abrasive discs for a - eds 
satin-smooth finish. Voltage Stabilizer 


a AYTHEON Mrc. Co., Waltham 54, Mas: 
Ask your nearby Van Dorn Distributor for R has added a new model to its VR 
complete information on these versatile tools 6000 voltage stabilizer line. This is @ 
and for help on any tooling problem. For hermetically sealed, oil-filled, frequency 


‘ compensating model of 15 watts rating. In 
your free copy of our complete catalog, write wut feegeieny tangs fo BT to G8 cydu 


to: The Van Dorn Electric Tool Co., 734 input voltage 95 to 125 volts, and outpu 
Joppa Road, Towson 4, Maryland. 115. volts stabilized to + 1% for both line 
*Trade Mark Reg. U.S. Pat. Off. and frequency regulation. 


* * * 


FOR POWER SPECIFY Flow Meter 


ew “Metco Type GF” gas flow meter 

unit is now available for metallizing 
guns. Advantages claimed for its use are 
adjustable gas balance suited to eaci 
metal, immediate indication of any restric 
tion in gas flow or pressure change, mort 
uniform sprayed metal coatings. METAL 


TOOLS tizinc Enctneertnc Co., Inc., 38-14 30th 
PORTABLE ELECTRIC St., Long Island City 1, N. Y. 
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DURABLE transformer construction is fea- 


tured on new projection welders 


Projection Welder 


H' AVY-DUTY, air-operated press-type pro- 
jection and spot welders are being | 
produced in 50 to 200 kva capacities by , 
NIVERSAL WeLpeR Corp., 760 Carnegie DV automatically one 
\ve.. Cleveland 15. Transformer construc- STARTS the welding ma- 


on utilizes asbestos insulation and a new ° ° 
ee ee eee | chine when arc is struck. 
mpregnating varnish of the modified sili- 


one type capable of withstanding 400 F | ime STOPS the machine when 
temperatures. Press head has cylinder not required. 

built as an integral part of and moving : 2 
with the sliding head, while the piston DY controls give you these important advantages... 
remains fixed. © Greater convenience because the operator does not 
have to leave his work to start or stop the machine. 


e Reduced power consumption because welders ore 
automatically shut off two minutes after welding stops. 


© Less maintenance because bearings, brushes and com- 
mutators have a longer operating life with DV controls. 


These exceptionally dependable controls are easy to install and 
maintain. Sturdy construction and a minimum of working parts 
assure long, trouble-free operation. Write for new bulletin con- 
taining complete information on DV controls. 


LEVER ACTION facilitates ade cha W 

and maintains Paces ge sn = me DV ELDING CONTROLS 
rr OAKLAND 't, CALIFORN GS 

Lever-Action Saw Frame : 


Ew hacksaw frame features a lever ac- 

tion that is said to apply greater and 
more uniform tension on the blade and 
to allow faster blade changes. When lever, 
which normally hugs bottom of frame 
handle, is pulled down, a cam mechanism 
releases tension. Blade may be inserted 
facing in any of four directions. Correct 
tension is automatically applied. Either 
10 or 12 in. blades may be used. Mnm- 
LerS Fats Co., Greenfield, Mass. 


* * » 


Silver Alloy 


06 UTECROD 1700” is a thin-flowing high 

silver alloy said to give a good color 
match to stainless steel. It can be used on 
all types of joints and for sealing and 
filling small cracks and defects. Another 
use is the joining of tungsten-carbide tips 
to steel shanks. 

The rod bonds at 1,020-1,250 F and has 
a tensile strength of 64,000 psi. It is 
available in 1/64 to 3/32 in. diameters. 
Evrectic Wetpinc ALtoys Corp. 40 
Worth St., New York 13. . 


Have you read this advertisement? 
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BUCKETS WEARING \)_ 
/bs) ‘ 


REPLACE LOST METAL with 


(Trade Mark Reg. U.S. Pat. Off.) 
11-13'2% MANGANESE-NICKEL STEEL 


Interior of 9 yd. Stripping HOT ROLLED 


Dragline Bucket Relined 
aa cars ~ FLAT APPLICATOR BARS 
FLAT APPLICATOR BARS 


1. Tensile strength up to 150,000 p.s.i. —lighter 

sections can be used, increasing bucket pay loads. 
» Becomes harder (up to 550 Brinell) as going 

gets tougher — will far outlast other steels. 

Se Easily fabricated — not harmed by heat of 

welding or flame-cutting. 

4. Strongest welds to Manganese or Carbon Steels 

easily made with MANGANAL SPECIAL TITE-KOTE 

or BARE electrodes. 

5. Fast, economical — more pounds of metal re- 

placed per man hour. Available in 20 sizes. 


FREE: The “MANGANAL MARKETER” offers 


Helpful Hints on welding 11 to 14% Mango- 
nese-Nickel Steel. Write for your copy today! 








preset STULZ-SICKLES CO. 


DISTRIBUTOR SOLE PRODUCERS 


ON REQUEST 91 N. J. Railroad Ave. Newark 5,N. J. 





and the 
ability to 
take it? 


are built into the 





AUTOBODY ® 
The Meco AUTOBODY is especially built for high speed mass production in 
the automotive and allied fields. Special features enable it to withstand the 
hard usage common to these industries. The welding head is machined of 
rugged rod stock and the sturdy tips are interchangeable. It embodies the 
famous Meco “On-Off” action, tested over 200,000 times without appreciable 
sign of wear. Other members of the AUTOMAT family are the MIDGE-O-MAT 
with light weight tip and needle flame for production work on all types of 
small articles, and she STANDARD for medium to heavy work. 


Send for New MECO Catalog No. 130 today! 


3411 WEST PINE BLVD. ST. LOUIS 3, MO. 


CONVERTER system for resistance welders, 


Auxiliary equipment is at right 


3-Phase Converter 


Fe spot, projection, seam and_ fia 

welders, the Thomson “Balance 
Load” three-phase converter system 
said to supply low-frequency single-phas 
current while placing an evenly balanced 
demand on a standard three-phase powe 
source, Except for a special transformer 
Thomson resistance welders using the nev 
system are conventional in design. Thor 
son Electric Welder Co., 163 Pleasant S| 
Lynn, Mass. 


LIGHTER octagonal cylinder cap has 50% 


extra thickness at the dome. Cap is 6 in. high 


Cylinder Cap 
()p ctaconar cold-drawn steel cylinder 
cap is said to be lighter and provide 
larger holes for shipping tags than caps 
now used. Dome is 50% thicker than side 
walls to protect valves. Standard cap is 
6 in. high and 3'% in. in diameter, threa 
ed 11 threads to the inch. Compresst 
Gas Cyutinpers, INc., P. O. Box 222, Ver 
non, Calif. 


Polisher 


Jan Dorn Etectric Toot Co., 
brought out new standard and 
matic models of portable electric polishe! 
Gearing has been changed to a sing 

reduction spiral bevel gear; this char 
said to have increased motor powet 
and raised speed to 1,500 rpm. 

“Power Glaze,” a cleaning liquid 
be fed directly from a built-in reser 
at the handle end of the automatic | 
isher by means of a tube throug! 
hollow spindle. Polisher comes equ 
with a 7-in. moulded rubber pad, spongt 
rubber cushion pad, buffing pad an 


| versible side handle. Van Dorn ELE 


Toot Co., Towson 4, Md. 
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INDUCTION preheating can be accurately 


controlled with new portable pyrometer 


Portable Pyrometer 


DoRTABLE electric pyrometer recorder 
and/or controller can be arranged to 


andle as many as six different tempera- | 
es up to 2,200 F. This controller can | 


be used with induction heaters and resis- 


tance heaters for preheating and stress re- | 


ieving in welding operations. Dimensions 
are 30 by 24 by 22 in. deep. Weight 
; 100 Ib. Execrric Arc, Inc., 152-162 
jelliff Ave.. Newark, N. J. 


* * * 


MACHINABLE WELD made in cast iron. Cut- 


ting, drilling and tapping operations shown 


Electrode for Cast Iron 


fo welding cast iron, LincoLtn ELec- 

rric Co., Cleveland 1, recommends 
‘Softweld.” a new non-ferrous electrode 
specially developed to repair gray-iron 
astings. Electrodes previously manufac- 
tured under the name of “Softweld” have 


een discontinued. Weld deposits may be | 


lrilled, machined, sawed or tapped, it is 
lamed. Available in 14 in. Jengths, 14 
and 5/32 in. sizes. 

* * = 
Hard-Facing Electrodes 


wo iron-base hard-facing alloys, Hay- 


nes 90 and 92 are now available in rod 
and coated electrode form. Haynes 90 is 


reommended for hard-facing shredding 
machine parts, clam shell buckets; lifting 
hooks, chain links, etc. It is claimed to 
have excellent oxidation resistance up to 
000 F. Deposit hardness is 56-58 Rock- 
well CC 


Haynes 92 rod has a moderately low | 


elting point and is suitable for massive 
parts where little or no preheating is 
practicable and for thin sections, where 


ts low fusion temperature minimizes warp- | 
ing. It is not recommended for corrosive | 
onditions or elevated temperatures. Hard- | 
ess is 65-67 Rockwell C. Haynes SteL- | 


itt Co., Kokomo, Ind. 
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330 W. 42nd St. 





A USEFUL BOOK. 
FOR THE WELDOR 


WELDING— 
ITS QUESTIONS And ANSWERS 


By T. B. JEFFERSON 
Editor, THE WELDING ENGINEER 


500 QUESTIONS—each answered clearly and 
understandably in this informative book. An- 
swers the most important everyday questions 
of every man interested in welding. 


Questions were carefully selected and 
screened from the most frequently asked by 
weldors about welding, cutting, materials, 
flame treating, inspecting, etc. Novice and 
expert alike can get a lot out of this book. 
It's easy to read, yet contains a fund of in- 
formation. By using the handy index you 
can make this book very useful for quick 
answers to the questions that come up in 
your daily work. 


° 176 PAGES 
ILLUSTRATED 
INDEXED 


$1.50 


SEND YOUR ORDER TODAY, TO— 


THE WELDING ENGINEER 








New York 18, N. Y. 
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YORK’S 77 


CAST IRON BRAZING 


FLUX 


Fear of overheating can be forgotten. 


Cleaning and grinding are unneces- 
sary, because “York’s 77” penetrates 


through grease, oxides, etc. 


Chipping is unnecessary, beeause a 
satisfactory bond can be obtained on 


oxidized surfaces. 


Deteriorated cast iron can always be 
welded successfully with “York's 


Sy 


YORK ENGINEERING COMPANY 


3349 OGDEN AVE, 


e fel aller \cle iy & yan | 6 














A.C. od D.C. e “HELIARC”’ bd SPOT 


FROM 3 TO 1000 


| 

“HELIARC” WELDERS 
AMPERES | 
| 

| 


D.C. AND A.C. WELDING 
GENERATORS—ELECTRIC OR 
GASOLINE ENGINE DRIVEN 





o 
) —“ 
4 

INDUSTRIAL AND . } 
SEMI-INDUSTRIAL 
WELDERS — 
FROM 20 TO 
1250 AMPS 


PORTABLE 
SPOT WELDERS 


Bie; ELECTRIC MFG. CO. 
APPLETON, WISCONSIN 





OIL-SAVING expansion tank is mounted 


above transformer to prolong life of jj 


Expansion Tank Transformer 


se ENGINEERING Co., Inc., Newari 

N. J., has put on the market a tran 
former provided with an expansion tan\ 
purpose of which is to conserve the trans 
former oil by maintaining it in good ¢ 
dition as long as possible. 

Air residues, vapor and _ conden 
moisture are collected in the expans 
tank, leaving the insulating and co 
properties of the transformer oil unda 
aged. [Illustrated is a 100-kva u 
E1sLer ENGINEERING Co., INc., 750 S 
13th St., Newark 3, N. J. 


* 


COUNTERBORED “Weld Nut” relieves weld 


spatter problems. Thread lock design, left 


Weld Nut 


N®™ Gripco 3-point-projection “We 
Nut” is said to overcome the trouble 
sometimes encountered when particles 0! 
weld metal drop into the nut threads. Bot 
tom of nut is counterbored a quarter 
the way through, allowing metal particle: 
to fall on the counter-bore rather t! 
on the threads. Thickness is increased 
to compensate for the threads removed 
by counterboring. Top of the nut 
the standard “double triangle” thread 
locking design. Three projections { 
welding contact assure non-rocking ele 
trical connections. Grip Nut Co., 307-1 
So. Michigan Ave., Chicago 4. 


. * * 


Tube Cutter 
N EW tube cutter, 274 F, is designed for 


use with copper, aduminum, 
steel, lead and tin tubing in dia 
of.1& to 1 in. Ball thrust bearing but! 


| into the tool provides easy operation and 
| rapid adjustment. Patented flare 


x 
t.on 
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» rollers makes it possible to 
a racked flare without waste. | 





BALL-I \RING action on small tube cutter 


stments, helps operation. Wt. 6 oz. 


| lds out of way when not in use. 
L- tter 1% in. long and weighs 6 oz. 
c] RIAL Brass Merc. Co., 1200 West 


St., Chicago 7. 
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of oil 









































WELD-CUT-BRAZE 
SOLDER-HEAT 
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n 
‘Da COMPLETE welder control has water saver, 
An timer, circuit breaker, etc., in one cabinet 
ur Sis 
. R-W Control 
Ss 7 7 3 H koe h fi \ ¢ 
5 Wertowte three-phase multiplecontrol | | pues swetoine | ohity the handle reste'in your hand. With the hore et 
combination Model 312KS2 incorpor- | TORCH COMBINATIONS wm oe A y 
. tached, the torch is so evenly balanced that it may be op- 
tes a remote control relay-timer and v 
: rane : Foe erated at all angles for long periods of time without strain 
rovides a variety of multiple welding se- 7 & on eatin 
ences with ; independent dial adjust- Pt MIXING SECTIONS are of the latest advanced design to as- 
nt of weld time on each phase. Equip- WELDING sure thorough mixture and uniform flow of gases. Mixing 
ent includes built-in “Weltronic Water OUTFIT Sections provide perfect combustion through the complete 
saver” with solenoid-operated water valve : No.2 range of torch tips and gas pressures. 
nd water lines housed within the cabi- an EASY hn - ha es socket in handle auto- 
t: magnetic contactor for remote control So matically lines up tips in pertect alignment. 
ae hides: & tx & Ses. chedene CUTTING ASSEMBLIES fit torch handles same as tips . . 
i ee “a siltiills elie cial PLUS 2 CUTTING you can easily shift from welding to cutting with the speed 
er W —* patie — 2 ASSEMBLIES of tip changing. Enables you to handle all welding and cut- 
-_ nt, e-tronic Co., 19518 W. Eight 6-Day ting jobs quickly and efficiently. 
an ile Rd., Detroit 19. = FOUR COMPLETE OUTFITS to meet every need. Four addi- 
* x * tional "starter" Welding Torch Combinations. Mode! D Cut- 
AIRCRAFT ting Assembly fits standard torch handle. Model E Cutting 
. WELDING Assembly is designed for use with Marquette Aircraft Torch. 
We OUTFIT OUTFIT NO. | Takes all Welding, Cutting, Brazing and 
rou No. 6 Soldering Jobs in stride efficiently and speedily. This outfit 
es is complete in every detail—Welding Torch, Cutting As- 
s, B <—. sembly, Torch Tips and Mixing Assemblies, Cutting Tips 
ter =a = Acetylene and Oxygen Regulators, Torch Lighter, Oxygen 
iecear and Acetylene Hose—no extras to buy. 
estat OUTFIT NO. 2 A smaller outfit to which additional tips and 
a pases cutting assembly may be added later to make a complete 
7 —_~ welding and cutting outfit. 
oS ; OUTFIT NO. 6 Aircraft Welding Outfit . . . for welding sheet metal 
S Se aluminum and all light gauge metals. This Marquette Aircraft 
read OO Welding Torch is especially designed for light, fast welding, yet 
: (o 2 CUTTING its rugged construction and cool, efficient operation make it 
I © OUTFIT adaptable to fairly heavy welding. This outfit contains al! necessary 
ele TRIPOD stand for throatless shears, also . No.9 equipment , : 
7 adaptable for small machines and tools ” OUTFIT NO. 9 A heavy-duty Cutting Outfit designed to stand up 
a sage hard, continuous service. Cuts metal up to !2° in thickness 
7 ips for natural or refinery gas are available. This is a complete 
Shear Stand = a> Marquette Cutting Outfit. 
\ ¥ BUY THE BEST ... BLY MARQUETTE: 
pave shear stand of all-welded con- 
struction is being produced by BEVERLY Sold exclusively thru the 
SHEAR Mec. Co., 3009 W. 110th St., Chi- Nation's Leading Distributors 
nds ago. Stand was designed for the Beverly 
ttroatless and slitting shears but is adapta- 
1i bie to other machines and tools. The EQUIPMENT 
ani JM ubular legs have fittings for several types | ACARC WELOERS ELECTRODES 
ot anchoring. Weight is 25 lb.; height ‘ \ ACETYLENE GENERATORS ACCESSORIES | 
N In. MARQUETTE MFG. CO., Ine. ~~ OX¥V-ACETYLENE WELDING & CUTTING EQUIP. 
Minneapolis 4, Minn. 
1949 
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BUILT FOR BETTER SERVICE e@ BUILT FOR BETTER SERVICE 


WATER HEATER is plugged into 110.yo); 


outlet overnight, keeps engine water at 120 | 


Motor Water Heater 


@ DOCKSON’S #145 outfit shown above is versatile 
and handy . . . capable of handling almost any light or 
medium welding or cutting job up to 3-inch steel. 

The #145 is designed and constructed for long, trouble- 
free service. Scientifically balanced for effortless opera- 
tion. @ It’s a quality kit at low cost. 


A new motor-water heater permits q 
4 starting in winter of engine-driy 
welders or the motors of repair trucks 
The heater is operated by electrica 
sistance and maintains water tempera 
ture at 120 F., preventing motor oil frop 
becoming stiff. Connection is made to tt 
engine head and the motor drain plug 
and heater is plugged into a 110-volt ou 
let at night. Its operating cost is said + 
be 1% to % cents per hour. JOHANsoy 
Motor Heater Co.. 817 W. Webster § 
Chicago 14. 


(Write for welding and safety catalogs.) 


DOCKSON CORPORATION 


3839 WABASH @ DETROIT 8, MICHIGAN 


BUILT FOR BETTER SERVICE @ BUILT FOR BETTER SERVICEe 
@JDIANIS YILLIG YOM LING © IDIANIS YILLI9 YOM LIING 


— 


i TOGGLE ACTION clamps for inconvenient 
LL GASES positions, multiple and sequence applications 


Weld Clamp 


Toc jaw does the actual clamping 


in a new toggle-action air-operate 
clamp. A grip is produced by the togg! 
bar, which acts as a supporting member 
Both the bar and jaw swing out to a 
free removal of work. 
Supporting pressure of toggle bar 
400 Ib at outer rivet, and the clamping 
pressure of toggle jaw is about 300 | 
at inner hole. Operating pressure 
lb. Overall dimensions with clamp closed 
length, 13 5/16 in.; height, 4%4 in. Clamp 
open, height, 7 15/16 in.; width, 2 
Lapeer Mrc. Co., Lapeer, Mich. 
* a a 
Stainless-Steel Electrode 
A new a-c/d-c_ stainless-steel electrod: 
10 C.F. 40C.F. 60C.F. 100CF. 150 C.F 250 C.F. 300 C.F. 340 CF. . has heen especially developed 
weld stainless-steel types 301, 302 
INDEPENDENT Acetylene cylinders take from 5 to 10% more gas. and 308. It is an all-position electrod 


Uniformity of monolithic filler insures even distribution of acetone. ‘* ‘tid to show good results in weldin 
high-carbon steel to either low-carbon ‘ 


Also Oxygen cylinders i in all sizes—storage cylinders, i in 12 and 20 alloy steels. Weld deposit has properties 
lengths of 850 and 1500 cu. ft. ane. equal to those of the parent 
Proper application is said to give welds 

PNR INDEPENDENT ENGINEERING COMPANY. nc | SAPS te Sit pel tne, ere 
and 35 to 50% elongation in 2 in. 
electrode, All-State No. 18/8, is availabl 
your cylinder re- \ aeaceennee CYLINDERS AND GAS PRODUCING EQUIPMENT ; : . 164 

: oe 7. . . a in a range of sizes from 3/64 to 3 
quirements. a ye Att-State Wetpinc Attoys Co., 


rls ——————$— White Plains, N. Y. 





inquiries on all : == 
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Metal l i ill 


le My-in. electric drill is an- 
by the INDEPENDENT PNeEU- 
Co.. Aurora, Ill. Called the 
< ventilated through slot- 
care It has a tree speed 

ll in.: weight 


High Strength 
Machinable Welds 


In Cast Iron... 


EASIER... FASTER... CHEAPER 





> 
> 
> 
4 

; Talk about sound, strong, machinable welds in cast iron. 
ENTERING of motor weight on work in new Here’s a way to get 'em .. . but fast . . . every time. 
inder lessens effort for operator Use Ni-Rod* electrodes” 

Ni-Rod’s easy-to-control arc speeds up all kinds of 
cast-iron repair work. Cuts labor, time, and costs. Raises 
welders’ success scores on tough jobs. 

; Ni-Rod gives you thorough fusion . . . close color 
> 
> 
> 
me 


match . . . smooth bead that sheds slag. Works on 
A. C. of D.C. 


Vertical Grinder 


N w vertical-type portable electric grind- 
leveloped for smoothing welds and 
is able to inerease production 
much as 40%, it is claimed. 
of the motor is centered on the Stocked in 3/32”, 1/8”, 
5/32” and 3/16” sizes. Order a 5-lb. package today. 
*Reg. U.S 


Pat Of 


TANSON Weigt F 
rk. which helps the operator to grind 
ittle, effort Operating speed is 
{00 rpm. Grinder is manufactured in 
sizes: 1. 142 and 2 hp. Gaston 
Toots. 14829 Loomis St., Harvey, 


STEEL SALES CORPORATION 


Warehouses Branch Offices 
Chieage 23, 3348 S. Pulaski Road indianapelis 2, 1916 N. Meridian St 
Detroit 10, 5151 Wessen Ave. Milwaukee 4, 647 W. Virginia St. 
St. Lewis 10, 4565 MecRee Ave. Minneapolis 15, 529 $. 7th St. 
Kansas City 2, 227 Werby Bidg., 39th & Main Sts. 


SEND FOR FREE INSTRUCTION BOOKLET 


AA BAABABA HAH HERERO LKR KLARA AMRAMRMERAEBRDRE EDD 


yw + te be bn bn bon hin hin in Sin Sin hie Mn MM Al Ml A A Ml A Al A Ml Alin ln Al i i, Mn. n,n. hn. nl 





enient 


ations 


PRODUCTION spot welders have eight-step 


; No. 4 PLUXINE, in powder form 
urrent control, secondary voltage adjustment for welding cast 
; “FLUXINE” Fluxes are the result of over rods 
Clan Spot Welder fifty years of scientific research into the metal-joining 


J No. 7 FLUXI for wel 
field. There are 89 FLUXINE Fluxes . . . one for every tae of aluminum 


welding, silver soldering, brazing, and soft soldering _18C FLUXINE ‘c- 
operation . . . each with its own properties, designed Seeedes Snipdbetnireen 

n spot welders. Model illustrated fer a particular metal-joining operation. All have 
tures eight-step current control and 75% been perfected not only for highest efficiency, speed, 
ondary voltage adjustment. Electrodes and tong life, but for economy and safety as well. 
e water-cooled and removable. Spring- FLUXINE Fluxes produce no injurious fumes to irritate 
aded foot -switch is included. Welder eyes or nose of the operator. 


on 220 volts, 60 cycles, single Write on your company letterhead for a generous 
sample stating which FLUXINE Flux you desire. 


KREMEBS & COMPANY 
(Est. 1875) 
Dept. G, 669 W. Ohio St., Chicago 10, lil. 


E ctric Arc. Inc., 152-62 Jelliff Ave., 
4 Newark, N. J.. has a new line of pro- 


Soldering Stiek 
vA mco No. 323” fluxing stick is said 
*™“ to be 100% active flux—no grease, 
ngt ax or other bonding materials. In ad- 
n to its convenient form, the stick is | 
aid to contain as much active flux as FLUXES TO JOIN 
two-ounce cans of ordinary solder ALL METALS 
aste AMERICAN SOLDER AND Fivux Co., 
% E. Norris St., Philadelphia 25. 
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THE WELDOR 
IS A BIG 
PRODUCTION 
FACTOR - - - 


Your weldors are big production factors when 
they work with C-F Welding Positioners be- 
cause these power operated Positioners with 
variable speed table rotation are real pro- 
duction ‘tools. Better automatic welding is 
possible because the C-F Variable Speed fea- 
ture governs table rotation speed from 0 
r.p.m. and up—assuring better control of 


fillet in 
welding. 
If increased production, better downhand 
welding and lower costs in your welding 
department can help you meet the competition 
for new markets, C-F hand and/or power 
operating welding positioners should be your 
‘irst choice. Write for Bulletin WP 24. 


circular or peripheral automatic 


CULLEN-FRIESTEDT CO. 


1309 S. KILBOURN AVENUE 


CHICAGO 23, ILL. 


CAST ALUMINUM 


WELDING RODS 


OF STANDARD ANALYSIS 
PLAIN AND ALLOYED GRAY IRON 


WELDING RODS 


- ELECTRODES - 
THE CHICAGO HARDWARE FOUNDRY COMPANY 


149 ENGINEERING BUILDING 


NORTH CHICAGO 


ILLINOIS | 
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WELDING CONFERENCE 


(Continued from Page 51) 





— 
which has much to do with long» tit 
life and lowered pick-up when weld. 
ing aluminum. 

A three-phase system based upo; 
the use of metallic rectifiers was de. 
scribed by C. E. Smith, of Taylo; 
Winfield. 

Single-phase welding advances 
were discussed by Ivar W. Johnson, 
welding section, works laboratory. 
General Electric Co., 
whose paper was based upon an jp. 
vestigation to study the effect of 
varying the amplitude of the current 
of a standard 60-cycle spot welder 
during the first few cycles of a spot 
weld. The “slope,” or the rate at 
which the current rose to welding 
value, was adjustable in terms of 
cycles to reach the final current. The 
numbers of spots welded before stick. 
ing occurred (in aluminum of four 


Schene tady. 


thicknesses) were, without and with 


| slope control, respectively: 0.025 in.. 

15, 300; 0.040 in., 25, 825: 0.064 
in., 41, 1,125; 0.081 in., 85, 1.700. 
With slope control in the 0.081-in 
thickness, the tests were discontinued 
at 1,700 spots before sticking ov. 
curred. 


MAINTENANCE PROBLEMS 


Because of the previously men: 
tioned trip to the Ford plant, the sec- 
ond Tuesday session was held in th: 


| evening instead of the afternoon. Th: 


general public was admitted to this 
event, held in the large main audi 
torium of Rackham Memorial. 

G. M. Chute, General Electric Co.. 
Detroit, acted as chairman of the 
evening session on the maintenance 
of resistance-welding equipment. In- 
stallation and preventive and correc: 
tive maintenance programs were dis- 
cussed by J. W. Quinn, Delco Prod: 
ucts Div., General Motors Corp.. 
Dayton, O.; C. H. Davis, Jr., Th 
Budd Co., Philadelphia, and J. B. 
Welsch, Cutler-Hammer Inc., Mil 
waukee. 

Ralph Pelton, Precision Welder 
and Machine Co., Cincinnati, told 

| what instruments were necessary iD 
welder maintenance. First in impor- 
tance is a sensitive combination me- 
ter, which can cover all ranges 0! 
voltage, a-c and d-c, and nearly all 
| ranges of resistance except high- 
resistance, low-output circuits. ex! 
' come the cathode-ray oscilloscope. 
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indica’or for 
and calibrating electrode 


nter, force 


capacitor tester, record- 
graph, tube tester, ete. 

Gelmine. Ford Motor Co.., 

Ford is training men for 

aintenance by means of wir- 

crams, sequence operation, 

nethod of indication, special- 

nged test panels, etc. He pre- 

some slides of the highly elab- 

test panels which have been 

ved to produce any desired cir- 

ndition for classroom study. 

taking this 40-hour course, said 

ne, the novice becomes as good 

der maintenance man as the 
with previous experience. 

M. Skidmore, General Motors 

tute, Flint, Mich., aroused much 

terest with his description of the 

resistance-welding maintenance man- 

11 that was developed for Fisher 

This manual is divided into 

ve chief sections—welding, mechan- 

hydraulic, pneumatic and elec- 

and illustrated by over 200 

sketches. So far it is available only 

Fisher 


to maintenance trainees at 


DISTRIBUTION AND PoWER SUPPLY. 


Plant electrical engineers came into 
their own at the Wednesday morning 
session on plant distribution systems 
ind utility men at the afternoon ses- 
sion on providing power for resist- 
ance-welding loads. The first session 
was under chairmanship of C. M. 
Rhoades, Jr., General Electric Co., 
Schenectady, and the second under 
C. N. Clark, Duquesne Light Co., 
Pittsburgh. 

Papers at the plant distribution 
session were presented by C. B. Sta- 
dum, Westinghouse Electric Corp., 
Buffalo; R. S. Phair, The Budd Co., 
Philadelphia; T. Morgan, Buick Mo- 
tor Div., General Motors Corp., 
Flint, Mich.; A. W. Brown and S. E. 
Johnson, Illinois Northern Utilities 

Dixon, Ill.; and W. K. Boice, 
General Electric Co., Schenectady. 

Papers at the power supply ses- 
sion were by: J. H. Cooper, Taylor- 
Winfield Corp.; H. B. Wood, Du- 
quesne Light Co., Pittsburgh; H. W. 
Tietze, Public Service Electric and 
Gas Co., Newark; E. F. Dissmeyer, 
Commonwealth & Southern Corp., 
Jackson, Mich. 

lo sum up, the first Conference on 
Electric Welding proved to be an un- 
qualified success. Let’s hope that it 
will be made an annual event. 





In coverspecs or 
regular models. 
For chippers and 
grinders as well as 
welders. 


Eyegard ‘“‘Champions’’ have 10-way ventilation! 


Eyegard ‘“‘Champions’’ are easier on the eyes . . . help your men to work steadier with less ‘‘time out." There's 
extra comfort in them because the superlight plastic is moided te form fit the face . extra protection because 
the gogg.es are impact-resisting . . . extra ventilation through three large vents at side of cup and seven additioral 
ve ts around the lenses. Cool and fog-free. With ali these superior features, they cost you ne more than 
ordinary goggles. Next time you order—get Eyegard ‘‘Champions!"’ 


Write for free catalog of Eyegard Equipment . . . it will save you money 


AMERICAN INDUSTRIAL SAFETY EQUIPMENT COMPANY 
389 BRIDGE STREET BROOKLYN, NEW YORK 
DIVISION OF THE BURDETT OXYGEN COMPANY ® CLEVELAND, OHIO 





NEW 4-SPEED Srrandflex 
FLEXIBLE SHAFT MACHINES 


Flexible Shaft Machinery in 25 years. It’s another St: 
step forward in quality precision tools for faster, easier an 
more economical production work. The Strandfiex 4-Speed 
gear drive employs a patented, new type of quick change 
gear drive utilizing 4 POSITIVE speeds by a unique an 
easy method of instantly changing from one speed to another. 
Powered with totally enclosed ball-bearing motors (having 
speeds from 850 to 9000 R.P.M., depending on motor) 
means years of smooth, trouble-free service. Send for Bulletin 
No. 43-A for full details. 

Standard 3 speed counter shaft type Strand machines also 
available for portable rotary power at constant speeds f 
grinding, buffing, drilling, wire brushing and rotary filing, in 
all types and models from ¥ to 3 H.P.—for every specific 
requirement. Send for Catalog No. 30. 


Distributors in all principal cities 
(Strane 5001 NO. WOLCOTT AVE. 
CHICAGO 40, ILL 
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WATCHING first tests on a 9-ton box girder at the Ingalls Shipbuilding Corp., Pascagoula, Miss., 


are D. D. Peattie, machinery superintendent; J. 


A. Furr, welding foreman; LaMotte C. Grover, 


Welding Research Council; Dr. Finn Jonassen, National Research Council; and C. P. Goodgame, 


machine shop foreman. Tom Dawson is taking a reading on the strain gages 


Sixth Big Girder 
Ready for Tests 
Witnesses at the start of residual 
measurements .on a large experimental 
welded box The Ingalls Ship- 
building Corp. shipyards at Pascagoula, 
Miss., were .-LaMotte Grover, chairman of 
the Structural Steel Research Committee 
of the Welding Research Council, and Dr. 
Finn Jonassen, technical director of Com- 
mittee on Ship Steel of the National Re 
search Council. Dr. Jonassen is codperat- 
ing with the Structural Steel Research 
Committee as chairman of its special sub- 
committee to carry out residual stress 
measurements on the last of six 9-ton 
box girders constructed at the Ingalls ship- 
yard. 

First five girders were tested under load 
at the National Bureau of Standards to 
determine their behavior at various tem- 
peratures. (See “Big Beams Break and 
Bend,” THe Wetpinc Encineer, February, 
1948). The sixth girder will be virtually 
destroyed by the removal of plugs to de- 
termine whether this type of girder (simu- 
lating the hull of a ship) contains un- 
usually high locked-in residual 
when the welding is done in an unfavor- 
able sequence and by a difficult welding 
procedure. 


stress 


girder at 


stresses 


Duluth Distributor 


Celebrates 25th Anniversary 

W. P. and R. S. Mars Co., of 324 West 
Michigan St., Duluth 2, Minn., celebrated 
its 25th year as a welding supply nad 
equipment distributor on Dec. 31. The 
company is also taking on the distributor- 
ship of General Electric arc welders and 
electrodes in the Duluth area, which in- 
cludes northern Wisconsin, northern Min- 
nesota, and the upper peninsula of 
Michigan. 


86 


It’s L.A. in April 
For Sixth Metal Show 


Sixth Western Metal Congress and Ex- 
position will be held in Los Angeles’ 
Shrine Civic Auditorium from April 11 to 
15. According to W. H. Eisenman, na- 
tional secretary of the American Society 
for Metals, which sponsors the event, 
more than two thirds of available display 
space has already been assigned. 

Codperating with the ASM will be 
the western sections of 20 technical s0- 
cieties having a total membership of 
more than 10,000 engineers and_tech- 
nicians., 


” * 


U. S. Steel Supply 
Moves Headquarters 


NATIONAL headquarters of United States 
Steel Supply Co. warehousing subsidiary 
of United States Steel Corp., has been 
moved from 1319 Wabansia to 208 South 
La Salle St., Chicago. bs 

Warehousing plant and Chicago district 
operation sales will continue at the 
Wabansia address, where the first iron and 
steel company in Chicago, Ward’s Rolling 
Mill, rolled the first steel rails in America 
in 1865. 


* . * 


New Laboratory Building 
For Battelle Institute 


BATTELLE Memorial Institute, Columbus, 
O., is constructing a new $500,000 labora- 
tory building scheduled for completion 
in 1949, It is the largest of four such 
structures to be erected by Battelle since 
the war’s end, and will provide 80,000 
square feet of floor space for 103 unit 
laboratories, plus large open areas for 
pilot-plant operations. 


NWSA West Central 
Meets at Minneapolis 


INCREASBD welding sales noted 
delegates to the west central zone meeting 
of the National Welding Supply Assi 
tion, held at the Hotel Nicollet in Minr 
Nov. 4. profit) margi 
seemed to be slimmer and inventories wer 
Thirty-six members d 
attendance. Robert § 
and R. S. Mars ( 

senior vice-president of 


were 


la 


apolis, However. 


being reduced, 
were in 
Mars, of W. P. 
Duluth, Minn., 
the association, presided over the meeting 

Robert C. Fernley, secretary-treasurer, 
opened the formal discussion with a talk 
about certain problems the association js 
studying. 

Allan H. Young, Independent Distribut. 
ing Co., St. Joseph, Mo., presented the 
paper “Will the New Line Pay?” in which 
he suggested that it would be wise for 
the check his sales 
tory to determine the prospective volume 
of a new line. 

“Some Margins Should be Increased” 
the subject of a paper by L. J. 
Weisgerber, Mankato Welding Supply, 
Mankato, Minn. He pointed out that asso- 
ciation should exercise their 
individual rights to call manufacturers’ 
attention to the need for increased mar- 
gins to cover increased costs. 

Inventory turnover, cylinder problems 
and the importance of inert-gas-shielded 
arc welding were also discussed. 

T. B. Jefferson, editor of THe Wetpinc 
ENGINEER, gave a short talk on the im- 
portance of welding to American indusry. 
A recent survey conducted by THe WE p- 
ING Encineer shows that 85% of all the 
metal-working plants in the country are 
using one or more welding processes jn 
production or maintenance. 

The following delegates were in atten- 
dance at the meeting: John M. Anderson, 
C. J. Baker, James C. Barclay, Cecil R. 
Behringer, Ray C. Bender, V. L. Buckles, 
W. E. Coleman, Leon J. Cohen, Philip 
Cohen, Robert C. Fernley, Marshall H 
Ford, Don Grohs, R. H. Groman, Lewis 
Hunt, T. B. Jefferson, H. H. Kaehn, Harry 
Louis, R. S. Mars, R. H. Newton, Roland 
H. Ogden, Latimer H. Parsons, Norman 
J. Peters, Roy W. Poe, Dan E. Randall, 
J. A. Schindler, B. J. Shonka, Leonard W. 
Skoglund, H. R. Toll, Ray L. Townsend, 
David R. Warner, L. J. Weisgerber, M. M. 
Weist, Palmer Wert, Lee O. Wiese, Allan 
H. Young. 


guests 


distributor to terri- 


was 


members 


* * * 


Gas Manufacturers to Meet 
At Waldorf-Astoria Jan. 17 


36TH ANNUAL meeting of the Com 
pressed Gas Manufacturers’ Association 
will be held at the Waldorf-Astoria Hot: 
in New York City on Jan. 17 and 1 
Monday, Jan. 17, will be devoted to con 
mittee meetings, a luncheon and annua! 
get-together of members. On Tuesday a 
technical program and luncheon will pr 
cede the annual reception and banquet. 

The Waldorf-Astoria has allotted 
double sleeping rooms for the use of 
members. The association office will a 
cept the first 50 reservation requests. 0! 
fice address is 11 West 42nd St., Ne 
York City. 
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Purdue Welding Conference 
= he ait led for Feb. 8-10 


Annual Purdue Welding Con- 
be held at Purdue University, 
Ind., on February 8, 9 and 10. 
i to cover three days this year, 


will include the presentation 
f special interest to welders and 
op owners serving both city and 
mers. Exhibits and demonstra- 
nanufacturers of welding equip- 
accessories will also be on view. 


Prizes to Be Awarded 
For Welded Bridge Design 


Lincotn Arc Wetpinc Fowunpa- 
sponsoring a new “Welded Bridges 
Future” Award Program to advance 
sress of welded bridge design. 
award is $3,000 and the second 
s $1,500; third is $750. There will 
ten honorable mention awards of 
ich for the next best designs. 
competition opens January 1 and 

; June 30, 1949. Any engineer or de- 
who feels himself qualified to enter 
ntest is eligible for participation. 

Bridge to be designed is a two-lane deck 
hway bridge supported on two end 

; 120 feet apart. It is to be designed 

r ASTM-A7-46 steel and for H20-44 load- 

While the size, steel and loading for 

bridge are specified, otherwise the 
signer is completely free to exercise his 
genuity. If he wishes, the designer may 
nceive and use new structural shapes 

w available, providing only that the 
w shape or shapes can be readily pro- 
ced if and when a demand for them 
velops. 
The foundation, according to Dr. E. E. 
reese, chairman of the board of trustees, 
ishes to give designers an opportunity, 
free from present limitations and restric- 
ions on design practice, to apply their 
knowledge and experience to the problem 
f designing a bridge for arc welded fab- 
rication. Complete details of the contest 
ire available from The James F. Lincoln 
{re Welding Foundation, Cleveland 1, O. 


* * * 


Open Cold Rolling Mill 
At Pittsburg, Calif. 


New $30,000,000 cold-reduction sheet and 

plate mill at Columbia Steel Co.’s 
Pittsburg, Calif., plant has been placed 
n production. Equipment includes a five- 
stand, tandem, four-high cold-reduction 
nill, two two-stand, tandem four-high tem- 
per mills, a continuous pickling line and 
ten rectangular annealing furnaces, which 
an be moved by overhead crane to 30 
lifferent bases. Estimated annual pro- 
luction is 325,000 net tons of sheet and 
plate. 

. * a 

Welding Fitting Corp. 
Converts New Work Space 


Wetpinc Frrtmnc Corp., New Castle, Pa., 
will begin in January to remodel the for- 
mer Fisher industrial building for its man- 
ifacturing operations. The company will 
produce forged welding pipe fittings for 
the chemical and oil industries. 








10,40 and 60 Cu. Ft. 
ACETYLENE 


yy CYLINDERS 


NOW AVAILABLE 
for Early Delivery 


New low Prices 


Faster Pumping 
Lighter Weights 


These are plus features of the 
new C G Cylinders with the 
CGC improved porous mono- 
lithic filler. Completely tested 
and approved by the U. S. 
Bureau of Explosives . . . these 
new Acetylene Cylinders con- 
form in every detail to ICC 
specification EIGHT! 


All large sizes...100, 150, 250 
and 300 minimum Cu. Ft. ca- 
pacities...are also available, 
and hold maximum gas ca- 
pacities at normal pumping 
pressures. 


+> New, EASIER TO GRIP OCTAGON CAP 


The exclusive CGC Octagon Cap 
is now available for separate order. 
50% thicker dome, 25% lighter 
weight, smooth finish and extra large 
shipping tag holes are popular 


en 
CG¢ 


COMPRESSED GAS CYLINDERS, Inc. 


P.O. Box 222, Vernon Branch + 2909 East 54th Street, Los Angeles 11 
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Pressure Piping Code 


JUST OFF T J | To Be Expanded, Revised 

HE ] RESS:! | Amertcan Standard Code for Pre 

Piping is to be completely revised jy} 
the next two years, according to | 

ege S. G. Williams, new chairman of the , 
The NEW 4th Edition of mit‘ee which functions under Ar 
Society of Mechanical Engineers sp 
ship. Mr. Williams is general n 


THE OXY-ACETY LENE | rode ey division of Taylor Fates os 


Subcommittees were appointed to reyjs 
WELDERS HANDBO sections of the code dealing with Jubri 
OK tion and with piping systems for poy 
gas and air, oil, district heating, ref 
tion, and corrosion service. A_ se 
. group of sub-committees includes py 
Revised, enlarged and brought et 8 and stresses, standards and identif 


cation, instrument piping, mechanical 


up to date. Now 258 pages. sign, lisison with ASME Boiler Cos 


Committee and welding procedures and 


S 50 qualifications. nin. ‘ 
2 per copy Corrosion-service piping is a new fiel 
heretofore not included in the code, | 
will include stainless steel, nickel, In 
alloys, aluminum and copper. Specia 
studies were also suggested by the chair 
man for piping to be operated at very Jow 
temperatures, below —20 F. 


* * * 


order yours today 


Hard-Facing Electrode 


THE WELDING ENGINEER Developed in Australia 
330 W. 42nd St. New York 18, N. Y. E. M. F. Execrarc Co. Pty. Ltd, Md 


bourne, Australia, has developed a multi 
ple-purpose alloy steel for hard-facing 
cutting tools and machine parts. The ele 
trode, called “Toolcraft,” may also be used 
instead of brazing to join an alloy tin to 


H AV l N G A “ANTI BORAX” the carbon-steel shank or body of cutting 
= tools. 


M 5 TAL JO IN | N G | FLUXES | Physical properties of the new alloy are 


| claimed to be intermediate between hig} 
PROBLEM? Ask Us— . Have Alweys BEEN fie | speed steel and _ hot-working die and tool 
. Caiepereiee —— Saving steel. A high-speed electrode is also av i 
Fluxes Fluxes able, but produces a less tough and britt! 
deposit. 
Gus Korsporaiies Average hardness of the “Toolcraft” 
EUTECTIC electrode is claimed to be 60 Rockwell ‘ 
| Its running characteristics are said to be 


WELORODS 























similar to mild-steel electrodes. 


“Siena Keer Semensiuns Widhionds” —McGraw-Hill World News 


can solve it for you the modern way so IMPORTANT SRD - . . 
by joining metals at low heat — YET COST SO LITTLE 


avoiding distortion, stress, warping, Welded Pipes Aid 
overheating. “Anti-Berax” Fluxes are GOOD... they AL — 

6 See — best results in Oil Conservation 

| welding cast iron, brass, bronze, ma)le- 

Over 100 ALLOYS | able iron, stainless steel, and aluminum 


Props / use “ANTI-BORAX’ Fluxes. How welding is aiding the petroleum in 
) 
Olve @ No.1 Cet tron We'ding Flux 


dustry to conserve oil is told in a recent is 
S or Arc | @ No.2 Brat: sue of The Lamp, house organ of thie 
ING WELDING = razi:g Flux for Brass, Bronze, Standard Oil Co. of New Jersey: 

SOLDERING | @ No.4 “Bras--Cast” Flux for Bronze “Leakage in pipe-line transportation 
Surfaci Welzing Cast Iron used to amount to one or two per cent 

UXin . | @ No.5 Aluminum Flux for Cast Alumi- in the era of screw-coupled lines. In 1! 

g hroblems num days pipe-line walkers did their 

@ No.8 Aluminum F'ux for Sheet Alumi- caulking jobs on any “sweats” or small 


Write to sole manufact —_ — leaks which they found at pipe joints 
—- @ No. 9 St-inlexs Steel Welding Flux lai, te as ee a ae he 


EUTECTIC WELDING ALLOYS CORP.—DEPT.F | § N@-1} Enning Compound there are not many Jesks in modern line: 
40 Worth Street New York 13, N. Y. ; ee a ro and the walker is replaced by the 
Chicago, Cincinnati, Cleveland, Dallas, | Send for free samples borne ratrol. The p'lot knows that 


Detroit, Los Angeles, San Francisco, etc. Man:sfactured only by area of dead vege'ation | below hin 
dicates a leak in the line. His 


160 Field Engineers to Help You ANTI-BORAX COMPOUND CO. photographs enable the nearest sc | 


America’s Welding Alloy Specialists FO.T WAYNE, IND. station superintendent to send ou! 
ground party to make repairs.” 
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MORE EFFICIENT 


THE WELDING HOSE : COUPLER 
THAT’S UNDERWRITER APPROVED 


ACETYLENE 


Here's the efficient and 

easy way to connect or dis- 

connect your torch! With 

Snap-Tite couplers, you snap 

on or snap off the torch by 

hand. No wrench is needed. 

And theie’s no cross threading 
«+» no leaky connection. . 

no kinking. 


Tested and approved by the Under- 
writers’ Laboratories. Snap-Tite coup- 
lers are absolutely safe . . . the only 
! automatic coupler that has 
this approval. 


Gas does not have to be shut 
off at the tank when your hose 
is equipped with Snap-Tite. 
Built-in valves close automatic- 
ally when torch is disconnected. 


GET THE FULL STORY 
NOW. Ask your distributor 
for a demonstration . . 
or write the factory 
What zippers are to clothes 
SNAP-TITES are to hose 


COPR. 1947 BY SNAP-TITE, INC. 
ALL RIGHTS RESERVED 


Y iM & 
TRACE MARR *16US Pat OFFICE 


ERIE, PENNSYLVANIA 





| ume 
| before stock’ng and merchandising it, 
| discussed by L. 
| Supply Co., 
| tributors often jump into new lines with- 





Eastern Distributors 
Meet in Philadelphia 


LARGEST eastern zone meeting of the Na- 
tional Welding Supply Association ever 
held took place at the Hotel Sylvania, 
Philadelphia, on Oct. 27.  Scventy-five 
delegates from manufacturers and distribu- 
tors attended. 

J. W. Albiston, Maine Oxyacetylene Sup- 
ply Co., Auburn, Me., the eastern zone 
vice-president, presided at the meeting, at 
which three formal discussions were pre- 
sented. 

“Our Experience in Modern Merchan- 
dising” was the subject given to J. N. 
Alcock, Saginaw Welding Supply Co.. 
Saginaw, Mich. He presented ideas on 
location, use of display panels, layout of 
the welding stock, a_perpetual-inventory 
system, handling of manufacturers’ J tera- 
ture. sales and advertising methods. R. P. 
MecMilian, Southern Oxygen Co., Inc., 
Bladensburg, Md., spoke on, “The Im- 
portance of «giving Manufacturers Maxi- 
mum Market Coverage in Your Terr tory.” 

The advisability of checking on the vol- 
for a new line in a given territory 
was 
Everett Johnson, Welders’ 
Inc., Cambridge, Mass. Dis- 


out giving adequate attention to possible 
returns, he said, and are often unable to 
give 

Among distributor members attending 
were: James N. Alcock, H. E. Bailey. Joe 
Beckett, 
Butler, E. C. Caluwaert, 
broski, R. C. Fernley, T. A. Fernley, Jr., 
Everett Johnson, F. R. Joseph, R. P. 
Mahony, Roy A. Mansfield, R. S. Me- 
Cracken, Jr., R. P. McMillan, A. L. Mills, 
Ogden C. Mills, T, Barrett Quinn, V. S. 
Rice, W. Rice, 
P. Roberts, Jr., Ed Rosser, George Schnei- 
der, M. R. Semmer, W. H. Smiggs, F. W. 
Taft, R. C. Waldie, R. Bruce Wall, C. P. 
Weber, A. B. Williams. 


x“ x > 


American Welding Builds 
Two Plant Additions 


AMERICAN WELDING AND MANUFACTURING 





the manufacturer proper coverage. 


Carl W. Berner, W. R. Boyd, Tom | 
John J. Dom- | 


Raymond B. Roberts, Wm. | 


Co. is expanding its plant at Warren, O.. | 
by two additions to be built at a cost of | 


$100,000. Work is scheduled for comple- 
tion in March. 
Recently, the company has extended its 


operations to include fabrication of steel | 


tanks, jet-engine parts, metal 


ties. 


* * e 


Foundrymen to Meet 
At St. Louis in May 


Tie 1949 Foundry Congress of American 


Foundrymen’s Society, international techni- | 


doors for | 
, homes and factories and railroad special- 


cal organization of the castings industry, | 


will be staged in St. Louis, May 2 through 
May 5. Albert L. Hunt, St. Louis plant 
superintendent for National Bearing Divi- 
sion of American Brake Shoe Co., 
been named general arrangements chair- 
man. 
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HEAT 
COSTS 
MONEY! 


Now! Save Money on your Welding 
Costs—This Quick Easy Way! All-State 
low-temperature welding alloys save 
up to 50% of your gas bills. Why don’t 
you cut costs in your welding shop, as 
so many others are doing? Turn to All- 
State, the Low-Temperature Welding 
Alloys ... learning how to use them 
takes little more than getting in touch 
with an All-State distributor. 


Here are some of them: 
Knoll Welding Supply & Repair, Topeka, 
Kansas 


McCrelis Welding Supply Co.., 
port 4, Conn. 


Valley Oxygen Co., Hanford, Calif. 


Valley Welding Supply Co., 
Oregon 


Van's Supply, Long Beach 13, Calif. 
Viking Welding Supply Co., Milwaukee, 
Wis. 

Weber-Semmer Co., Pittsburgh, Pa. 
Welders Supply Co., Little Rock 
Welders Supply Co., Rockford, Ill. 
Welders Supply Co., Seattle, Wash. 
Welders Supply Co., Yakima, Wash. 


Welders Supply Co. of Richmond, Va.. 
Richmond, Va. 


Welders Supply Co., Oklahoma City, 
Okla. 


Bridge- 


Salem, 


Ark 


Welding Equipment & Supply Co. 
Detroit 7, Mich. 

Welding Supply Co., East Paterson, N. J. 

Welding & Cutting Supply Co., 
land, Ohio 


X-L Supply Co., Cincinnati, Ohio 


Cleve- 


More have been listed in previous ads. 


ALL-STATE WELDING ALLOYS CO. Inc 
$0 WEST POST ROAD - WHITE PLAINS, AT 














WELDING 
DISTRIBUTORS 


EVERY AUTO BODY SHOP 
BUYS AND USES 


BSBVWeeeseeeeBBBBaa 


SOLDER 
PADDLES 


SSBB BBBBBREEEB EEE 


SBeeeeenaay 
~ 


RKeeeeeaes 


e Remont Solder Paddles are made from Hard 
Maple for long lasting, clog-free service. 


e Sell a shop once and you have a satisfied 
customer. 


e Sold only through distributors. 
Write for particulars now. 


REMONT 
MANUFACTURING COMPANY 
LOMBARD, ILL. 








*tReEcr pow? 
‘Mming Feul? 


Time - Labor - Material 


Ti Ti 
wn» Jin-Tite 
Tin and Fill in 


One Operation 


Instantly forms perfect 
solder and clean metal .. . 


application saves fluid; 
Spilling, no swabs to buy. 
Write for particulars regarding 
distributorships 
REMONT MANUFACTURING COMPANY 


90 - 


| descaled, coated and cement lined. 
| last 4 in. on the seam not reached by the 


bond between 
Minimum 
heat—only enough to melt solder .. . 
Extremely concentrated—every atomized 
drop is effective . . . Convenient spray 
no waste, no 





METAL MELTS ahead of teeth in new 60 in. 


diam steel saw. Blade turns at 1,750 rpm 


| High-Speed Friction Saw 


Built by Steel Supplier 


ENGINEERS at United States Steel Supply 
Co. have constructed a new high-speed, 


| 60-in. metal saw designed to make square, 


burrless cuts across heavy sections. 
At normal operating speed of 1,750 rpm., 


| the friction generated as the teeth contaet 


the steel provides sufficient heat to melt 
the surface. Then the teeth carry away 
the melted metal. 


* * x 


Australian Pipe Line 
Fabricated by Welding 


STEEL pipe sections 24 in. in diameter and | 
| 30 ft. long were fabricated by submerged- 
| melt welding for a pipe line from Austra- 


lia’s Darling River to the Broken Hill 
Mines. The pipes were shop fabricated 
from 3/16-in. plate and tested to 372 psi, 
The 
automatic machine were manually welded. 

McGraw-Hill World News 


~ . 


B&W Color 
Boiler-Making Steps 


‘ilm Shows 


New 16-mm sound color film “Steam for 
Power” depicts the historical development 
and application of modern steam boilers. 
Steps in manufacture of boilers such as 


| welding, X-ray testing, and pressure test- 


ing are also pictured. The film is available 
for free showings to engineering and other 
professional societies, engineering schools, 
and civic organizations. Written requests 
should be made to the advertising division, 
The Babcock & Wilcox Co., 85 Liberty 
St., New York City 6. 


* * x 


All-Steel Station Wagon 
Seats 11 to 15 Passengers 


New all-steel station wagon being built 
by Autobody Crafts, Inc., 2499 Atlantic 
Ave., Brooklyn 8, uses welded high-tensile 
sections throughout. An all-purpose vehi- 
cle, it may be operated for both passenger 
and light freight work. It is expected to 
be used as a school bus or for plant per- 
sonnel. Two models seat either 11 or 15 
passengers. The steel roof is insulated 
with two inches of fibreglass, and steel 
side panels are insulated with sound 
deadener and lined with masonite. 


| 








| 





TILLMAN 


GLOVES * GARMENTS 


a 


COWHIDE LEATHER 
GLOVES & MITTENS 


@ ONE-PIECE BACKS 
@ WOOL BACK LINING 
@ WELTED SEAMS 


@ TWO THUMB REINFORCEMENTS 
eee 
SEND FOR CATALOG 
JOHN TILLMAN & CO. 


1561 W. 19th St. Long Beach, Calif. 














HARGRAVE 
SUPERCLAMP No43 


PATTER-PROOF! That's the word for 

this special Hargrave Welder's Clamp. 
The screw is made of a patented anti- 
spatter alloy (solid, not plated) that re- 
sists loading permanently . . . speeds weld- 
ing operations. Frame is forged steel, 
heat-treated and designed to give great- 
est strength for weight. Each clamp INDI- 
VIDUALLY TESTED. Openings from 4 
to 12". 


Write for Catalog Showing Complete Line 


THERE IS AN INDUSTRIAL DISTRIBUTOR 
STOCK NEAR YOU 


1944 Waverly Ave. 
Cincinnati 12, Ohio 


HARGRAVE 
The Cincinnati Tool @o. 
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| Copper to Al 





WOOLDRIDGE ALFLUX No. 3 
cast ALUMINUM BRAZING FLUX 


| ALFLUX No. 3 is o multiple purpose flux 


which hes been developed especially 


for Soldering and Brazing 
Steel to Alumi Alumi castings 
i Alumi Sheets 








This flux may also be used with good results 
her metals. ALFLUX No. 3 is manu- 
ed of the highest quality pure chemicals 

have been thoroughly and carefully 
ounded. It is an exceptionally fine flux 

w adheres to the surface to be brazed and 

| produces a faster and more economical weld. 





WOOLDRIDGE ALUMINUM WELDING 
PRODUCTS, INC Glastonbury, Conn. 





WELDER FILTERS 
Eliminate Dust To Maintain 


Cooler Motors @® Constant Arc 

Longer Brush and Rotor Life 

Greater Welder Efficiency © Con- 

stant Welder Operation © No 

Shut-downs © Deeper Penetration 
p and Adhesion. 


-o. a C sre BORE i 
Air Filter ig 
S Meee 2, Se 


% S. North Water Street, Milwaukee 2, Wis, 

















Houston Welding Firm 

Builds $100,000 Plant 

GenerAL Wetpinc Works, Inc., Houston, 
Tex., has started work on a $100,000 

plant to be built off the Katy road. First 
unit on the two-acre site will be a 60 by 
100 ft. building to be equipped with a 25 
ton crane. By the end of the year, an- 
other 100 ft. section will be added to the 
first. An ell-section, also 100 ft. 
will be built later. 

Company started in October, 1944, with 
three partners and two employees. Incor- 
porated in 1946, with five owners, the 
firm now employs 35 men and puts out 
200 tons of work per month for retineries 
and chemical plants. 

Officers of the company are W. R. Liner, 
president; J. C. Nelson, vice-president; 
A. H. Davis, secretary-treasurer and office 
manager; and E. E. Taylor, vice-president. 


long, 


NEW PROTECTIVE packages maintain elec- 
trode quality. Champion Rivet carton at right 
(above) has a double liner with a layer of 
asphaltic paper for moisture-proofing. Metal 
can at left can be sealed for export ship- 
Below: All-State Welding Alleys Co. 
package is of reinforced fibreboard. Instruc- 


ment. 


tions and useful hints are printed on ends 


Grinding Wheel Production 
Speeded by New Kilns 


New type of kiln for the production of 
grinding wheels has been developed by the 
joint efforts of three divisions of The 
Carborundum Co., Niagara Falls. Kiln em- 
bodies “zone-firing” methods for scientific 
control of the firing cycle. 

Electric heating elements provide a con- 
tinuous electric firing operation in the 
company’s “Globar” tunnel kiln. The 
duplication of wheel quality is said to be 
controlled to an exact degree and more 
latitude is provided for development and 
selection of bonds. Firing cycles have 
been reduced in time to one-third and 
sometimes to one-twelfth that of standard 
equipment. 

* * * 

Ampco MetAt, Inc., Milwaukee 4, Wis., 
has appointed five companies as distribu- 
tors: Welding Engineer Sales Corp., Buf- 
falo and Syracuse, N. Y.; Southern 
Oxygen Co., Inc., Knoxville, Tenn.; Ari- 
zona Welding Equipment Co., Tucson and 
Phoenix, Ariz.; Allied Weld-Craft, Inc., 
401 West South St., Indianapolis, Ind.; 
Welder Service Co., 2037-41 Canton St., 
Toledo, O. 
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A simple method of 
controlling temper- 
atures in: 


© WELDING 

© FLAME-CUTTING 

© TEMPERING 

© FORGING 

© CASTING 

¢ MOLDING 

*® DRAWING 

© STRAIGHTENING 

© HEAT-TREATING 
IN GENERAL 


Also 
available 


in pellet 
and 
liquid 


form 


It's this simple: Select the 
Tempilstik® fer the working 
temperature you want. Mork 
your workpiece with it. When 
the Tempilstik® mark melts, 
the specified temperature has 
been reached. 


Available in these temperature 


125 $00 
138 550 
150 600 
163 650 
175 700 
188 750 
200 800 
213 850 
225 | 900 
238 950 
250 | 1000 
263 1050 

















gives up 
te 2000 


1600 








FREE 


— 16%” by 21” 


—Tempil® “Basic Guide 
to Ferrous Metallurgy" 
plastic-laminated wall 


chart in color. Send for sample pellets, 
stating temperature of interest to you. 


Tempil® corp. 
132 WEST 22nd STREET 
New York 11, N. Y. 


We invite inquiries from repu- 


toble distributors 


interested 


in handling Tempil® Products. 




















WELDING 
AND 
BRAZING 


FLUXES 


1. TIME SAVING 2. QUALITY 
PRODUCING 3. PERMANENCE 
IN RESULTS 4. COST REDUCING 





% When you are welding or brazing get 
the advantages of METAL BOND prod- 
ucts. A type for every need. Each de- 
livers quality results more easily and 
inexpensively. 


%& Make your own test of METAL BOND 
products. Find out why METAL BOND 
is so widely used and why users stand- 
ardize on these products. 


%& Send for our handy-size catalog now. 
It contains much helpful welding, brazing 
and soldering information. 


METAL BOND MFG. CO. 
3201 KOSSUTH AVE. 
ST. LOUIS 7, MISSOURI 











THE IMPROVED “‘ROUND FILE” 


GAS LIGHTER 


Many superior design and construction 
features combine to make the Improved 
“Round File" the most efficient and 
economical torch lighter. 


An unusually large file area (approx. 
one sq. in.) is provided. The file is of 
superior quality, hardened in our own 
factory. Spark metal is of large diam- 
eter and the patented cartridge hold- 
ing the metal locks exactly into posi- 
tion, permitting instant replacement. 


SAFETY GAS LIGHTER CO. 


(Est. 1901) 
LYNN, MASSACHUSETTS 























Georce R. Mitne has been appointed 
operating manager of the National Car- 
bide Corp., New York City, with his 
headquarters at Louisville, Ky. Russeiy 
T. Lunp was named assistant operating 
manager with offices at the Ivanhoe, Va., 
plant. 


* * * 


Recent promotions at G-E X-Ray Corp., 
Milwaukee, include Akt 
now product engineer in 
radiography and fluoroscopy; 
RANFTL, merchandising 
diffraction; Dennis VatH and REvuBEN 
HAcKBART, laboratory assistants. Indus- 
trial sales force includes Pau McGratu 
for Connecticut and eastern New York; 
Jack LaC.air, northern New Jersey; C. F. 
LEETI, eastern 
Delaware and southern New Jersey; 
RicHarp M. Lanois, Northern Ohio; and 
Leo SHELDON, northern Illinois. 


Pac cE. who is 
charge of 
JoserpH W. 
assistant, X-ray 


Pennsylvania, northern 


* * + 


Frank W. EtcuMan has been appointed 
sales manager of the Philadelphia plant 
of Joseph T. Ryerson & Son, Inc. C. H. 
HaLLett has been named to the same 
position in the Los Angeles plant. 


* % ¥ 


Hans A, Bonustav has been named en- 
gineering consultant to R. G. LeTourneau 
of R. G. LeTourneau, Inc. He is a mem- 
ber of American Society of Mechanical 
Engineers, Society of Automotive’ En- 
gineers, American Society for Metals, and 
Society for Experimental Stress Analysis, 
among other societies. 


* “~ *: 


L. G. MAECHTLEN is general sales man- 
ager of the Square D Co.’s Western Di- 
vision with headquarters in Los Angeles. 


— * & 


Roy W. Poe has been appointed sales 
manager of Tweco Products Co., Wichita, 
Kan., it has been announced by R. L. 
Townsend, partner and general manager. 
Mr. Poe has had ten years experience in 
sales promotion and _ advertising, five 
years of which he spent with the Kansas 
Gas & Electric Co. He was in charge of 
sales promotion and personnel for Swal- 
low Airplane Co. for three years. Mr. 
Poe joined Tweco early in 1948. His 
headquarters will be at English and Ida 
Sts., Wichita. 


* + La 


Joun A. Proven has been named general 
sales manager of the Porter-Cable Ma- 
chine Co., Syracuse, N. Y. Mr. Proven 
was formerly vice-president and_ sales 
manager of Sterling Tool Products Co., 
Chicago. Besides directing the sales of 
the company’s portable electric tools and 
grinders, he will also direct sales for 
Unit Electric Tool Co., Syracuse, division 


of Porter-Cable. 











_ a 
THE NEW “SUPER DE Lup 
GAS CYLINDER TRUCK 


“SMOOTHEST TRUCK AFLOar 


4 MODELS | 
CT-600—carrios 14 | 
y Oxygen 1002 
' pane Cylinders, 
§ CT-500—carries Ory 
Acetylene Cylinder; . 
100 to 285 cubic fee 
capacity. 
CT-250—<arries Ory 
;_N Acetylene Cylinders «; 
Fh 
Acetylene Cyl nders ,j 
40 to 60 cubic lee! 
* STURDILY CONSTRUCTED © ALL. 
RUBBER TIRED © AITRACTIVE Prices 
* EXTRA WHEELS ON REQU:ST 
EXCELLENT WINDOW SALES APPEAL 
FOR YOUR GAS AND APPARATUS. 
e 
SOME TERRITORIES OPEN 
FOR MAJOR DISTRIBUTORS 


Pro. 


60 to 120 cubic fet 
CT-109—carries Oxy 





WHEELS smn 


it, 


cf 4 te | 
FE | 


FOR THE “BUILD 
iT” URGE 


Try this Counter 
Display. It is an 
excellent Mer- 
chandiser. 


WRITE todoyv for full information 
monufactured by 


NATIONAL crenctie rnc 











Get a Sample FREE 
and TEST it! 


JI] h Rela Gia.) vy. ie g 
COVER GLASSES 


They’re SPLATTERPROOF! 
WATERPROOF! 
EASIER TO SEE THROUGH! 
And they OUTLAST OTHERS 10 to! 


Write your name and address in the margin of this 
page and mail it to us... or send a letter. We'll send 
you sample glasses to test. You'll see in a hurry why 
Navy Yards, Shipbuilders, etc. used Bullock Glasses 
by the millions during the war. 


Bullock Cover Glasses are coated on both sides. They 
last longer because their coating protects them against 
splatter, moisture, heat breakage. They stay cleat, 
clean, uncracked 10 to 20 times longer. One Bullock | 
Glass will last for days ...no time out for changing 
-+-no blurred vision... no eyestrain. Tear this ov! 
now and mail it. 


*DEALERS: You ought to be selling Bullock Covet 
Glasses. Write for terms 


L.H. 





Tar -t-14) 


500 for $45.00 
1000 fer $67.50 


2 EIGHTH ST. 
RICHMOND, CAIIF. 


—, 
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AMCO #322 
for galvanized surfaces 
damaged during fabrica- 
tion by welding, bending, 
forming, threading and 
similar operations. This 
stick actually forms a per- 

fect bond with the base 
metal without dam- 
age to surrounding 


red. 
SEND FOR ane 


FREE 
LITERATURE 


Also available in 
powder form 
(AMCO #321) 


AMERICAN SOLDER & FLUX CO. 
2156 E. Norris St., Philadelphia 25, Pa. 

















“AUTOMATIC” - PORTABLE 


(hand type) 
SPOT WELDER 


JUST PLUG IN — SQUEEZE HANDLE 


3 KVA, 110 or 220 Volts 
Welds up to 2 pes—I6 Gauge 
Mild Steel 


| year guarantee 


A VERSATILE WELDER 


for 
Metal and Wire Fabricating Industries. 
Suitable for Lighting Fi-tures, Cabi- 


nets, etc. Write for Literature and 
prices. 


Jobbers Solicited 


‘ALPHIL SPOT WELDER MFG. CO. 


BROOKLYN 16, N.Y. 


1062 PACIFIC ST. 


— 
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Stud Welding Gun 


2,451,152. Albert M. Candy, La Grange, | 


| Ill., assigned to Nationa! Cylinder Gas 


Co., Chicago. 
Oct. 12, 1948. 


Filed Oct. 4, 1945. Issued | 











Patent pertains to a stud welding gun | 
having a plunger adapted to carry a stud. 
An electromagnet in the gun has an 


| armature, and gearing between the arma- 
| ture and the plunger with a portion out | 


of mesh when the magnet is not energized. 


Spot Welding Method 


2,451,442. Clarence E. Meissner, Wash- 
ington, D. C., assigned to The Budd Co., 
Philadelphia. Filed Mar. 21, 1946. 
Oct. 12, 1948. 

This pa‘ent concerns a method of spot 


Issued 


welding metallic workpieces having hollow | 


portions subject to deforming by electrode 


pressure and which hollow portions are 


irregular in shape. It comprises entirely 
filling the hollow portions which are to 
come between the electrodes during weld- 
ing with molten metal of low mel'ing tem- 
perature point compared to the workpiece. 


| Injury to the workpiece by surface melt- 
| ing is therefore avoided, allowing the filler 


metal to harden. The filler metal is not 
appreciably plastic under electrode pres- | 
sure, and transmits welding current effi- 
ciently without softening or melting. Cur- 
rent flows. directly through without 
permitting deformation of ‘he workpiece. 
The filler metal is removed from the work- 
piece by melting it and letting it flow out 
of the hollow portions. | 
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W-AL-CO RODS 


for We'ding of ALUMINUM 


ELECTRIC AND GAS 
WELDING 


Drawn Wire 


TYPES 2S, 43 and 52 
Brazing 716 


FOR CAST ALUMINJM 


Use Extruded Rods 
Types 142, 195, 355 and 356 
for Better Welding 
3/16" size only 





Aluminum Solder 
White Metal 


Welding Alloys Manufacturing Co. 


744 Broad St., Newark 2, N. J. 

















SPOT WELDERS 


BUTT WELDERS 
GUN WELDERS 
WELDING _ TIPS 


Eisler manufactures 
a complete line of 
RESISTANCE 
SPOT WELDERS 
for all types of Welding. 
SIZES FROM 


Y% to 250 KVA an 


TRANSFORMERS 


FOR 
LIGHTING 


FURNACES 


POWER 


PHASE 
CHANGING 


ETC. 


Eisler's Transformers are Built to Suit Any Job 
From % To 250 KVA 
also Manufacturer of Machinery for the 
Complete Production of Incandescent Bulbs 
Radio and Electronic Tubes. 


EISLER ENGINEERING CO., Inc. 
CHAS. EISLER, Pres. 
749 So 13th St. (near Avon Ave.) Newark 3, N.) 


ROD AND PATENTED METHOD 
NO PUDDLING @ NO FLUX 


Weld White Metal 


(POT METAL - DIE CAST) 


Solder and Braze Aluminum 
Easily and Quickly 
with Gas or Carbon Arc. . . 
CIEL) sees ew 


Melting Point 732° F. Tensile Strength 
Ibs/Sq. in. 47,300. Shearing Strength 
Ibs/Sq. in. 45,800. Meets Air Corps 
Specification No. 10302. Instructions 
with every pound. Sizes 14,”, 4”, %”, 
3", Ke", %"’. Complete Assortment, 
and $1.00 Trial Package. 


PRE-WAR PRICES 


SEE YOUR JOBBER OR 
WRITE US FOR INFORMATION 


ALADDIN 


ROD & FLUX MFG. CO. 


GRAND RAPIDS, MICHIGAN 
Cable Address ‘‘Aladdinco” 
WH 
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| alongside and 
| oxygen stream to preheat successive por- 





Powder Cutting 
2,451,422. Robert L. Wagner, Niagara 
Falls, N. Y., assigned to The Linde Air 
Products Co., New York City. Filed Mar. 
24, 1945. Issued Oct. 12, 1948. 


| 
A thermochemical metal-removing appa- 
| ratus has a nozzle having an oxygen pas- 
sage provided with an outlet for discharg- 
ing a stream of oxygen into the atmos- 
phere and against preheated 
portions of a metal body. The nozzle also 
has a number of combustible gas mixture 
passageways extending lengthwise and 
spaced apart around the oxygen passage. 
Mixture passageways have outlets adja- 
cent but spaced apart around the oxygen 
outlet for discharging combustible mixture 
jets to produce preheating flames outside 
the nozzle. They are separate from but 
around the 


successive 


discharging 


tions of the metal body. A container is 
separate from the nozzle for holding a sup- 
ply of iron-rich powder. Powder supply 
conduit leads from the container to the 
nozzle but is non-communicating with the 
mixture passageways. 

* * * 


Soldering Tip 

2,448,182. Zoltan Kalfen, Chicago, III. 
Filed July 3, 1946. Issued Aug. 31, 1948. 

A soldering tip of high thermal conduc- 
tivity comprises an elongated fabricated 
element, a slot extending along a portion 
of the longitudinal length of the element 
and beyond its end. Slot is directed in- 
wardly toward the center of the element 
and extends to a depth slightly beyond the 
center of the element. 


2? 
Spot Welding Adapter 

2,449,455. Ernest Crabtree, Toronto, 
Ontario, Canada. Filed Jan. 2, 1947. Is- 
sued Sept. 14, 1948. 

An adapter for spot welders comprises 
a body having a clamp designed to fasten 
on the electrode arm, disc means rotatably 
mounted in the body and electrode holder 
mountable in the disc. Discs are rotatable 
to dispose the holder at an angle to the 
axis of the body. Holder is mounted in 
the discs to hold the electrode at a pre- 
determined distance. 
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EVER-KLEAR 
COVER LENS 


NINETEEN YEARS OF PROVEN SERVICE 


mee =6EVER-KLEAR! 


Employ 
Ever-Klear Lens 


or 
better welding 


Clear Vision 


Comfortable Vision 


Is what EVER-KLEAR Cover Lens gives you, 
You can't do your best welding unless your 
vision is clear and comfortable. Thousands 
have found this to be ‘rue after using 
EVER-KLEAR Cover Lens. They give a keen 
sharp view of the weld always. They do not 
pit. 


Size 2x4" for arc- 
welding shields. ...$2.40 per dozen 


Sizes 4612 to 50 
M.M., for goggles 35¢ a pair 


Contact your nearest Jobber. If they cannot 
supply you, send order direct, giving 
Jobber's name. 

F. R. FAULK, Distributor 
405 Penn Ave. Pittsburgh 22, Pa. 




















(lomung. 
in Fobrmay 


“What Welding 
Means to America’ 


The first of a series of articles 
on the part welding is play- 
ing in making this nation great. 


DON'T MISS IT! 


THE WELDING ENGINEER 
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